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2236 100 MHZ 
OSCILLOSCOPt 



THE ANSWER 
BY ANY MEASURE 



100 MHz scope, counter, timer, 
multimeter: All one integrated system, 



100 MHz dual 
time base scope. 
3.5 ns risetirne; 
sweeps from 0.5 s 
to 5 ns/div; alter- 
nate sweep; ±2% 
vertical/ horizontal 
accuracy; vert- 
ical sensitivity to 
2 mV/div @ 
90 MHz. 



9-digit fluores- 
cent display. 

Digitally accurate 
readouts accom- 
pany the CRT 
waveform. Error 
messages and 
prompts also 
appear on the 
display. 



Dc volts and ac 

coupled true 
RMS volts. Mea- 
sured through the 
Ch1 scope input. 



Gated measure- 
ments. Use the 
scope's intensified 
marker to measure 
frequency, period, 
width and to count 
events within 
specified portions 
of the signal. 



Auto-ranged, 

auto-averaged 

counter/timer. 

Frequency, period, 
width, delay time, 
A-time, plus total- 
ize to more than 
8 million events 
—with 7 digits 
plus exponent 
displayed. 



Auto-ranged 

DMM. Use floating 
DMM side inputs 
with up to 5000- 
count resolution. 
Get precise read- 
outs of average dc 
and true RMS volt- 
age. Measure 
resistance from 
milliohms to 
gigohms. 




Now make measurements 
faster, easier, with greater 
accuracy and user confidence. 

The Tek 2236 makes gated coun- 
ter measurements, temperature. 
time, frequency, resistance and 
voltage measurements push- 
button easy. You see results con- 
currently on the 9-digit numeric 
readout and CRT display 

Its complete trigger system 
includes pushbutton trigger view, 
plus peak-to-peak auto, TV 

line, TV field, single sweep and 
normal modes. 



At just $2650? the 2236 
includes the industry's first 3-year 
warranty on all parts and labor, 
including the CRT. 

Integrated measurement 
system. 3-year warranty. 15- 
day return policy. And expert 
advice. One free call gets 

it all! You can order, or obtain lit- 
erature, through the Tek National 
Marketing Center. Technical per- 
sonnel, expert in scope applica- 
tions, can answer your questions 
and expedite delivery. Direct 
orders include probes, operating 



manual. 15-day return policy, full 
warranty and worldwide service 
back-up. 

Order toll-free: 
1-800-426-2200 
Extension 57 

In Oregon call collect: 
(503) 627-9000 Ext. 57 
Or write Tektronix, Inc. 
P.O. Box 1700 
Beaverton, OR 97075 



Tfektronix 

COMMITTED TCI EXCELLCNCE 
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BUILD THIS 45 $99 SATELLITE-TV RECEIVER 

Here's your chance to get started receiving 
Satellite-TV! Richard D. Maddox 

49 HOME SECURITY SYSTEM 

Part 2. This build-it-yourself system combines 
professional features and a price you can 
afford. Anthony J. LaMartina 

57 VIDEO TITLER 

Part 3. Now you can build your deluxe video 
titler! Wasn't it worth the wait? Jack Flack 

75 PC SERVICE 

Use the direct-etch foil patterns to make your 
video-fitler board and the system display 
board for the home-security system. 



TECHNOLOGY 



CIRCUITS AND 
COMPONENTS 



92 SATELLITE TV 

The Ku band. Bob Cooper, Jr. 

63 HEAT-PROOFING YOUR PROJECTS 

Proper design techniques can protect your 
project from the devastating effects of excess 
heat. Vaughn D. Martin and Billy W. Davis 

67 REPAIRING COMPACT DISC PLAYERS 

Part 3. Find out how CD players work- — and 
what to do when they don't. 
John D. Lenk 

84 ROBOTICS 

Voice recognition for robots. 
Mark J. Robillard 
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ANTIQUE RADIOS 

Battery powered radios 
from the 1930's. 
Richard D. Fitch 



53 CURING ELECTROMAGNETIC INTERFERENCE 

Part 2. How to use proper shielding and 
grounding techniques to eliminate EMI. 
Michael F. Violette 

71 DESIGNING WITH DIGITAL IC'S 

One-shots and multivibrators. 
Joseph J. Carr 

99 STATE OF SOILD STATE 

IC temperature sensors. Robert F. Scott 

102 DRAWING BOARD 

Software for hardware hackers. 
Robert Grossblatt 

106 DESIGNER'S NOTEBOOK 

A simple CMOS switching circuit. 
Robert Grossblatt 
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VIDEO NEWS 
A review of the fast- 
changing video scene. 
David Lachenbruch 

SERVICE CLINIC 

Servicing old TV's. 
Jack Darr 

SERVICE QUESTIONS 

Answers to your TV-service 
questions. 



COMPUTERS 



Following 
page 94 



COMPUTER DIGEST 

Hard disks, computerized 
speaker design, 555 circuit 
design and more. 
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What's new in satellite TV for 1986? A 
receiver tor $100! What a way to kick off the 
new year! The receiver shown on the cover 
is a prototype of a satellite receiver that is 
available in kit form from Dick Smith Electronics. The receiver per- 
forms as well- — or better than — many commercially available satellite 
receivers. Its low price makes it an ideal way to begin assembling your 
ownTVRO system. Of course, for a complete system, you must add a 
down converter, an LNA, and a dish, like the Uniden UST110 shown in 
the background. 

If you already have a system, can you think of a better way of adding 
a second receiver? The receiver we'll show you is easy to build. We 
even provide the foil pattern for the board! The hard-to-get parts are 
available separately, and a complete kit is also available. For more on 
this price/performance breakthrough, turn to page 45. 
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THE FEBRUARY ISSUE IS 
ON SALE DECEMBER 31 

BUILD A WIRELESS VIDEO-CAMERA LINK 

Now you can record video images without being tied 
to your VCR. 

BUILD A $99 SATELLITE RECEIVER 

We continue with construction details. 

BUILD A HUMIDITY MONITOR 

With static-sensitive devices, humidity is not just a 
summertime concern! 

TRANSISTOR SWITCHES 

Design your transistor switching circuits for peak effi- 
ciency. 

BUILD A SIMPLE SYNTHESIZER 

It's fun to build and even more fun to play. 



As a service to readers. Radso-Eleclronjcs publishes available plans or information relating to newsworthy products, techniques 
and scientific and technological developments. Because of possible variances in the quality and condition of materials and 
workmanship used by readers. Radio-Electron ics disclaims any responsibility (or the safe and proper functioning of reader-built 
projects based upon or from plans or Information published In this magazine. 

Since some ol the equipment and circuitry described In RADIO-ELECTRONICS may relate to or be covered by U.S. patents. 
RADIO-ELECTRONICS disclaims any liability for the infringement of such patents by the making, using, or selling ol any such 
equipment or circuitry, and suggests that anyone interested in such protects consul! a patent attorney. 
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A P's newest series of A-C-E Boards is easy to spot. The economical All-Circuit E valuators: 
Just took for the boards with the bright blue back- ACE 109 and ACE 118. _ 



these new A-C-E Boards offer more quality for less 
money than any other solderless — ^a ■ ■ ■ 

breadboard on the market. 9k j u ' 1 
What makes the A-C-E Board'" 100 f\ f* ^| 

series so special? 
First, they cost less. A Kt "IJlf 3| 
And that's always i\ |\l IT if V D L 
important. ■* ■»■"■■ *^«" 
Second, the baekplate Is "^i il A^T 1 I A f 
blue to show that it's PH £4 I Iflf 
made of a heavier metal I ■ ■» » ■ ■ ■ 
alloy than our A-C-E Board 200 %#^YI I I 
series. That extra weight makes Wf II 

it a little more stable on a I V^ %m ' 

table. And that means ^^^p^i^^i ij 

it's a little faster and W|^t<|f II I* 

easier for a beginner to ^trllwW^ 

work with. 

But most important of all, the A-C-E 100 series 

boards are made with the same high standards of 

quality that have been a part of A P PRODUCTS 



lersolderless , _ m - _ __ __ __„ ^ nouncemen 

ffiFtfA p* UNVEILS "-- 
A NEW BLUE SERIES 
STHAT WILL SAVE II 

C-E Board 200 XSS*NI I f^SNIIJir" \ binding post 
3 weight makes Y||l I ^\l llY/ll™ Now y° u , d ° n 
norestableona I VU W^/lwl^i second rate b 

i SERIOUS GREEN. £ 
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block, our spring clip terminals give you nothing but 

good solid contact on every connection. The 100 

series has the same doubte-sided adhesive foam 

found in our 200 series. It insulates to prevent shorts 

and seals the bottom of the individual spring clip 

cells. And our A-C-E Board 100 series comes with our 

guarantee that if your A-C-E Board doesn't work 

perfectly, return it to your A P PRODUCTS distributor. 

He'll replace it, no hassles. 



the most popular size configurations. And look for an- 
nouncements of other A-C-E 100 
%#^™|; ^^ boards in the future. 
If |™| ^> Our ACE 109 gives you a 
W ^ifc«^^ total of 840 tie 

■ ^ O^^lfTO points with 8 buses 

H" NI"Kln^ -and three binding 
JLmm Wfc»l HI *i 9 posts. The ACE 118 

Lf\ m a fP> gives you even more 
W i\\t |— capacity with 1824 total 
VrAV I™ tie points, 16 buses and 
. ^^ H m ^h 4 binding posts. 
' fl It II ^m Now you don't have to settle for 
f ^^ | V 1 Lh second rate boards to save money. 
^-.—^^ _ . Now there's an A-C-E 
_r^|jf- ,l\,l Board that's right tor any 

nf\r L 111- application. Just look for 
^*" m ^^" m the bright blue back- 
plates on our A-C-E Board 100 series boards. And for 
all your circuit building needs, for any size project, 
look for the A P PRODUCTS name. 



For the name of the distributor nearest you. call TOLL FREE 
(BOO) 321-9668. (In Ohio, call collect: (216) 3S4-2101). 



• A P PRODUCTS INCORPORATED 
9325 Progress Parkway 
Box 540. Mentor, Ohio 44060 
[216)354-2101. TWX: 810-425-5250 
In nmnrts. call Lenbrock Bectroncs ■ [416] 477-7732 
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WHAT'S N EWS 



New Still Video System 
prints from live scenes 

A prototype of a still video sys- 
tem consisting of camera, player, 
and printer was demonstrated at 
the past Summer Consumer Elec- 
tronics Show by Konica, Inc., of 
Englewood Cliffs, NJ. It can make 
still images of live scenes and play 
them back on the Konica still video 
player, or make hard -copy prints in 
black-and-white or color. 
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THE KONICA SV-C20 STILL VIDEO CAMERA. 

The camera uses 2-inch floppy 
disks to store the still images of 
what is being displayed in the 
viewfinder. The still video player 
plays back what is recorded on the 
floppy disk and will display other 
information, such as the date and 
time the image was recorded. The 
printer, besides making hard-copy 
prints from the camera, can pro- 
duce a hard-copy print (on color 
paper) from any video source, in- 
cluding a videocassette recorder. 
That will permit owners of home- 
video equipment to make still 
prints from their home-video 
movies. 

It is hoped, Konica officials 
stated, that the first of the still vid- 
eo system's components will be on 



the market sometime within the 
next 15 months. 



New stabilized laser device 
for fiber optics and space work 

A laser device just announced 
by RCA is expected to have impor- 
tant applications in space commu- 
nications and fiber optics. 

The recent explosion in fiber op- 
tics has created a strong demand 
for lasers that operate at a single 
stabilized wavelength. Lasers with 
stable wavelengths will also be re- 
quired in the future for space com- 
munications, optical computing, 
and data storage. 

The wavelength of solid-state 
lasers changes because of changes 
in temperature, power level, and 
the strength of the pulsating driv- 
ing currents required to put infor- 
mation on the light beam. Many 
companies are eagerly searching 
for a solution to that stability prob- 
lem. 

RCA's approach is a laser with an 
external waveguide structure; that 
waveguide contains a reflective 
grating and is made of a different 
material than the laser itself. The 
new device, called an External 
Bragg Reflecting Laser, provides 
greater reliability and improved 
performance over previous lasers 
of the same type. 

The new approach avoids com- 
plicating the actual process of 
growing the crystal, thus simplify- 
ing manufacture. It has an addi- 
tional advantage of allowing off- 
the-shelf diode lasers to be com- 
bined with off-the-shelf wave- 
guide units to achieve stabilization 
at a desired wavelength. The exter- 
nal waveguides may also be used 
to shape the output light beam 
and to assist in coupling the light 
into optical fibers. 



New software program ends 
cut-and-try mold making 

General Electric has demon- 
strated what it calls a major ad- 
vance in factory automation — 
computer software that can assist 
in analyzing complex parts and 
then automatically generate in- 
structions for machining the 
molds in which they are made. 
Known as TRUCE (Tridimensional 
Rational Unified Cubic Engine) it 
greatly amplifies the capabilities of 
solid modelling. With it, realistic 
images can be displayed on a com- 
puter terminal and manipulated 
just like objects held in the hand. 
They can be rotated to show all 
sides, cross-sectioned to reveal 
the interior, or peeled away a layer 
at a time. 

The mold for a plastic backpack 
frame is the first production-ori- 
ented item projected by the C.E. 
researchers. The project started 
out with a conceptual sketch. The 
engineers then went directly to 
the computer to create a prelimin- 
ary solid model embodying the 
features they wanted in a backpack 
frame, and to refine its various fea- 
tures. (In the structural perfor- 
mance tests alone, stress analysis 
made it possible to optimize the 
material's thickness to produce a 
backpack frame stronger than an 
existing metal one, but with only 
three-quarters of the weight. 

Using a computer controlled 
milling machine, the researchers 
then cut a solid cavity block from 
high-density foam to verify the 
computer-generated toot paths. 
The CE researchers then ma- 
chined the mold's actual core out 
of aluminum. No engineering 
drawings, blueprints, or physical 
models of either the part or the 
mold were required for any stage 
of the manufacturing process. R-E 
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C^TPAMIPC IMP 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 



#ai£CHi 3.5 Digit DMM^*e*With Scope Purchase 




FEATURES: 



» AC DC voltage 

> AC DC current 

• Resistance 

> Diode test 

• Audible 
Continuity check 

'Temperature 
(Type K, 3510 & 3525) 



• Data hold 

• Manual or autoranging 

• Overload protection 

• LCD display 

• Built-in stand 

• Battery included 

• Test leads included 



Special! 





BASIC 






One With Any 




DC VOLTAGE 


QTY1 


QTY3+ 


Scope Purchased 


MODEL 


ACCURACY 


PRICE 


PRICE 


From RAG 


3550 


±.5% ±2 digits 


$49.00 


$42.00 


FREE 


3525 


±.25% ±2 digits 


$64.00 


$54.00 


$19.95 


3510 


±.1%+2 digits 


$79.00 


$67.00 


$29.95 



2 year warranty plus carrying case included! 
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Model V-422 shown 



MODEL V-212 $461.00 

DC to 20 MHz, 1 mV/div, Dual Trace, Features 6" 
Rectangular CRT (w/two X10 probes). 



MODEL V-222 $536.00 

DC to 20 MHz, 1 mV/div, Dual Trace, D.C. offset for 
OMM Output, Verticle Mode Trigger, 6" CRT 
(w/two X1/X 10 probes). 

MODEL V-422 $694.00 

DC to 40 MHz, other features same as V-222 
(w/two X1/X10 probe). 

MODEL V-1050F $1,276.00 

DC to 1 00 MHz, 5 mV/div, Quad Trace, Delayed Sweep, 
Full TV. Triggering, alternate time base 
(w/two X1/X10 probes). 

MODEL V-650 $956.00 

DC to 60 MHz, 1 mV/div, Triple Trace, Delayed Sweep, 
Full T.V. Triggering, variable trigger hold-off 
(w/two X1/X 10 probes). 



NEW! 3 year warranty parts and labor on above scopes! 

RAG Electronics is a factory authorized Hitachi repair center. 
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CALL US TOLL FREE 

1-800-732-3457 

IN CALIFORNIA TOLL FREE 

1 -800-272-4225 


■ Master Chacfla jttjjt^, *0D FOP SHIPPINQAND INSURANCE 

■ VISA ■ COD WW $OtoS250.0O $4.50 

■ Money Older HiH S2S 1. 00 10 $600.00 $6.50 

B Check y^y j™m.„fifn™i jflsn 




$751.00 lo$1000 $12.50 




RAG ELECTRONICS, INC. / 21 41 8 Parthenia Stre 


Prices subject to change without notice. 
et/Canoga Park, CA 91 304/ 1-818-998-6500 
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DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 




• Digital-effects VCR. A VHS recorder using 
a computer memory to produce special effects is 
now "being marketed in Japan "by Toshiba; it is 
expected on the American market next spring. 
Unlike other video recorders with "clean" special 
effects, the new Toshiba uses only two heads, yet 
it provides the best slow-motion and freeze-frame 
we have seen on a consumer machine. The 
pictures were clear and sharp, with no trace of 
noise bars in the picture. 

The VCR contains four 256K and two 64K 
dynamic RAM's, a memory-control IC, and 
analog-to-digital and digital-to-analog converters. 
For slow motion, the tape runs at a constant one- 
quarter speed, while the digital circuit 
sequentially selects and stores images in 
memory. In addition to freezing a frame of a 
videotape, the circuit can freeze any frame being 
displayed on the TV, provided the VCR's tuner is 
being used. The VCR sells for about $700 in 
Japan, but should cost somewhat more here. 

• More digital TVs. To be introduced both 
here and in Japan early in 1986 is a new 26- inch 
digital-TV set by Sharp that can divide the screen 
into nine segments and show a series of still 
pictures of what is available on each of nine local 
channels. A similar system has been 
demonstrated by Mitsubishi, but it has no 
marketing date. The Sharp set can also convert 
any incoming signal to a sequence of still 
pictures — showing, for example, a sequence of 
still pictures of a baseball being hit by a bat, ITT 
Semiconductors, still the only source of IC's for a 
complete digital-TV set, says it has sold enough 
IC's to produce 200,000 digital sets. ITT's own TV- 
manufacturing facility in Germany has used 
about half of those. In addition to ITT and Sharp, 
digital sets are being produced by Panasonic, 
Sony, Toshiba, and Italy's Sinudyne. ITT says that 
10 other brands will go into production within 
the next few months. 

• Camcorder news. Camcorders, or 
combination camera-recorders, remain the 
hottest items in the portable-video field. Kodak is 
introducing a camcorder outfit consisting of an 8- 



mm tape deck and a separate camera, each 
weighing about 2 pounds. The camera and 
recorder can be used as separate items, connected 
by a cable, or they can be plugged together to 
form a camcorder. Kyocera, parent of the Contax 
and Yashica camera companies, will sell an 8-mm 
camcorder in the United States under its own 
name. Meanwhile, Sharp has joined those 
manufacturers offering camcorders that take full- 
size VHS cassettes. 

• TV station "sets" VCR. It could never 
happen in this land of commercial TV, where TV 
stations don't encourage home videotaping, but in 
Germany, some stations actually are correcting 
programmable VCR's when their schedules slip. 
Unlike their American counterparts, German TV 
programs' listed starting times are often only 
approximate, and schedules frequently are upset 
when special programs are inserted 
unannounced. What happens when you set your 
VCR to tape a program scheduled for 8 p.m., but 
that actually doesn't start until 9:17? Your tape 
comes out fine if the station is using VPS. 

VPS stands for Video Program System, It 
involves a special code-signal transmitted on line 
16 of the vertical interval along with the 
program. A VCR equipped with VPS circuitry (or 
a VPS adaptor) starts to search for the VPS code 
10 minutes before the scheduled starting time 
and continues to search for up to four hours 
afterwards. Recording starts only when the 
proper VPS code is found. 

• Star-spangled Sony. Sony was the first 
Japanese manufacturer to set up an American 
TV-set plant (back in 1972), but it doesn't talk 
about it much, on the theory that Americans 
seem to prefer Japanese-made TV sets, Sony's U.S. 
plant in San Diego will produce 850,000 color 
sets this year, and in the next few months it is 
scheduled to increase its capacity to as many as 
1,500,000 annually. Sony's newest color-TV model 
is a 27-inch set, and the company plans to 
produce 600,000 of them a year in San Diego. The 
company manufactures picture tubes as well as 
TV receivers at the plant. R-E 



Superior performance by phone 




The8840A > 
Digital Multimeter. 

Now, with Fluke telemarketing, you can 
order the most affordable, most powerful 
DMM in its class, from any phone in the 
U.S.A. 

Compare features, compare prices and 
you'll find that no other 5 1 /2 -digit bench- 
top or system multimeter can match it. 



As easy to use as your phone. 

The simplified front panel of the 
8840A is designed for ease of operation. 
Functions are clearly labeled. Even the 
vacuum fluorescent display is easy to 
read. And closed-case calibration and 
50,000 hour MTBF make the 8840A easy 
to live with. 

The 8840A is versatile: it answers your 
bench or system DMM needs. Standard 
capabilities include superior dc voltage 
accuracy (50 ppm at 1 year), 2- and 
4- wire ohms, dc current, fast autoranging 
and user-selected reading rates. 



Reach out and test the best. 

Call toll-free and our sales engineer 
will tell you about the 8840A. Ask about 
our 15-day trial period and our one-year 
Fluke warranty. 

Order now. 
1-800*44*FIUKE 

(1-800-443-5853) Ask for extension 111. 
Fluke 8840A 

Ajjlcrary : :■: ': ■■: ;:;.:.: .'Vf:- 

50 ppm basic & accuracy (1 ■flap 

0.16% basic ac accuracy (1 year) p 

2Vt. 20, and 100 mdjngjs/seccrd 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 



IFLUKEI 

® 
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Wouldn't you like to hove a 

new skill you could call your own? 

Learn TV, audio, and video servicing 

with at-home training from ™" 
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You can learn to service and 
:pair TVs, stereos, electronic 
usical instruments and ampli- 
;rs, car and portable radios, 
rcord and tape decks, videocas- 
;tte recorders and disc players, 
most any kind of electronic 
quipment on the market. And 
3U can learn to do it at home, 
i your spare time, without quit- 
ng your job or wasting time 
nd gasoline on night school. 
[Rl will train you, as it has over 
million and a quarter others, 
nth effective methods proven 
ver 69 successful years. 

Hands-On Training 

NRI training is practical train- 
lg all the way. Throughout your 
ourse, you'll perform hands-on 
xperience projects that make 
heory come to life and give you 
eal understanding. 

Includes Both 25" TV 

And VCR, Plus DMM 

And More 

As part of your training, you'll 
luild your own 25" Heath/ 
Zenith color TV, a state-of-the- 
irt unit with infrared remote 
uning, programmable channel 
selection, and the incredible 
space phone for remote calling, 
ifou also get a front- loading, 
-emote-controlled videocassette 
recorder to play your video- 
taped lessons and learn about 
servicing this complex instru- 
ment. 





Practical training on a real state-of-the-art TV, 
VCR or stereo, using professional equipment 

You'll learn troubleshooting 
techniques using a professional 
3'/2-digit digital multimeter. 
You'll use it when assembling 
your TV to check demonstration 
circuits you build on the NRI 
Discovery Lab, and in your pro- 
fessional work. Ifs the equip- 
ment and training you need for 
success. 

Exclusive NRI Training 
On Videotape 

In addition to profusely illus- 
trated lessons, you get NRI Ac- 
tion Videocassettes . . . video- 
taped lessons that show you 
graphic presentations of elec- 
tronic systems, vivid closeups of 
servicing techniques and profes- 
sional "shortcuts* to study and 
replay as often as you want. 

Training For Success 

NRI not only prepares you to 
become a top technician, we get 
you ready for independence. 
NRI Video/Audio servicing gives 
you a great new way to earn 



extra money doing part-time 
servicing for appliance and de- 
partment stores — building a 
good-paying, new career with an 
electronics firm ... or even 
starting your own business. You 
can start small, even part-time in 
your basement or garage, make 
the most of your opportunities 
to grow into a successful busi- 
nessman. 

Free Catalog . . . Mail 
Card Today 

Send the postage-paid card for 
our free 104-page color catalog 
describing our courses in full, 
showing all equipment, lesson 
outlines, and career opportuni- 
ties. It also shows other exciting 
courses like Microcomputers, 
Electronics Design, Industrial 
Electronics, Digital Electronics, 
and more. Mail the postage-paid 
card today for your copy. And 
^t0tL see how yon can make 
(f*r*'r- .themost 




of your talent. If card has been 
removed, please write to: 



NRI Schools of 
Electronics 

McGraw-Hill Continuing 
t~\ *Y7 Education Center 
I ■ fl 1 1 1 3939 Wisconsin Avenue 

Washington, DC 20016 

We'll give you tomorrow. 



NOW, 

a mini-scope 
with the 
features 

most wanted 

by field 

engineers! 
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B&K-PRECISION MODEL 1420 $825 

This 15MHz dual-trace mini-scope 
was designed by B&K-PRECISION 
engineers to respond to the special needs 
of field engineers ... a mini-scope with 
lab-scope features. 

It easily fits into a standard attache 
case with plenty of storage room for 
a DMM, tools and accessories. The 
1420 can be powered from the AC line, 
10-16VDCor an optional internal 
battery pack. 

The rugged 1420 features dual-trace 
operation and an honest 1 5MHz re- 
sponse, with useful response beyond 
20MHz. An efficient rectangular CRT 
displays waveforms with good read- 
ability under all field service conditions. 

There is no sacrifice of features or 
performance for compact size. The 1420 
has 18 sweep ranges from 1 ^S/div. to 
0.5S/div. in a 1-2-5 sequence; variable 
between ranges. Sweep magnification 
isX10, extending the maximum sweep 
rate talOOnS/div. For use with computer 
terminals or video circuits, a video sync 
separator is built in. Automatic selection 
of chop and alternate sweep modes is 
provided, as is front-panel X-Y operation. 

The Model 1420 measures only 4.5 X 
8.5 X 12", weighs 7.75 lbs., with batteries 
and comes with two 10:1 probes. 

For complete specifications contact your 
local distributor or call B&K-PRECISION. 



+KPRECISION 



□YNASCAN 

CORPORATION 

6460 WesL Cortland Street 
Chicago, Illinois 60635 -312/889-9087 



CIRCLE 77 ON FREE INFORMATION CARD 



Letters 



WRITE TO: 

LETTERS 

Radio-Electronics 
200 Park Ave South 
New York, NY 10003 



TOUCHSCREEN TECHNOLOGY 

My purpose in writing this crit- 
ical letter is to alert you to the poor 
quality of Mr, Stern's article en- 
titled, "Touchscreen Technology," 
in the September, 1985 issue. 

It is hard to see how your writer 
could have spent much effort in- 
vestigating this technology and 
market, and still have so grossly 
misunderstood how such an im- 
portant product works, much less 
appreciate the advantages and lim- 
itations of the technology. You will 
note that the design does not in- 
volve three layers. The dots are in- 
active spacers that play no role in 
determining the resolution. Reso- 
lution of 4,000 x 4,000 has been 
standard with resistive touch 
screens for several years. Only 
one coordinate pair is generated 
each time the screen is touched. 
And sampling rates of up to 150 
coordinate pairs per second are 
routine. 

There are many other value 
statements in the article with 
which I would take exception. 
Elographics is the major supplier 
of touch screens and has a reputa- 
tion for providing products that 
are highly reliable. One would 
hardly get that impression about 
resistive-membrane touch screens 
from the article. 

While writers can be forgiven 
for making some misstatements 
when writing on areas of tech- 
nology that are foreign to them, I 
do not recall reading an article as 
replete with error, and as poorly 
organized, as this one. Since the 
only supplier mentioned was Mi- 
crotouch, I assume that someone 
from that company provided much 
of the information included in the 
article. That they may have given 
Mr. Stern incorrect information 
does not absolve him from the re- 



sponsibility of double-checking 
his source prior to publication, 

I might add that Microtouch has 
yet to deliver their product in 
quantity, or to prove that it wifl be a 
reliable product with long term 
use. 

I hope that you will institute im- 
proved procedures to protect 
against such misinformation as 
that article presents. 
ROBERT R. HIGHFILL 
V.P. Marketing, Elographics, Inc. 

While it's true that resistive- 
membrane touch screens are the- 
oretically capable of 4,000 by 4,000 
resolution, that is rarely ever 
achieved because of the nature of 
this touchscreen. Made of a plastic 
laminate, a relatively wide area of 
the membrane is, in fact, de- 
pressed when it is touched. There- 
fore, a resolution of 256 by 200 is 
far more realistic. Likewise, a 150 
pair-per-second sampling rate is 
also claimed in product literature, 
but, since many coordinate pairs 
are actually depressed when the 
screen is touched, that sampling 
rate is effectively much lower, on 
the order of one-quarter or so of 
the claimed figure. Therefore, the 
figures quoted are typical of real- 
world findings, and that is why 
they were used in the article. As . 
for clarity and long-term reliability, 
it can't be denied that a touch- 
screen, no matter how clear, will 
still impact the overall clarity of a 
CRT screen; and because the typ- 
ical unit is a plastic laminate, it 
won't stand up to sharp instru- 
ments for long. — Marc Stern 

CABLEREADY TV 

There is an easier way to hook 
up a cable-ready TV and a cable- 
ready VCR to a cable converter/ 
descrambler than using two split- 




LOWEST PRICES 

OFF-THE-SHELF 

DIRECTLY TO YOU 



INSTRUMENTS 



CALL TOLL FREE 
FOR FAST DELIVERY 




• • 



645-9518 



In New York State 800-832-1446 



HITACHI 35 MHz DUAL TRACE 
OSCILLOSCOPE 



I 



Model V-355 
S599 95 

[Reg. $899,95) 

Probes included. 



N » 






■ 



_ 



• Thin, lightweight, compact • Large 
6" rectangular, internal graticule CRT 

• Autofocus 




/ 



LOGIC PROBE 

BPLP189 
($40.00 VALUE) 

with purchase of 
Model V-355 



A.W. SPERRY MHz 

DUAL TRACE OSCILLOSCOPE 



Model 620C 

s 399 95 

(Reg. $449.95) 
Probes included. 






• Built-in component checker • High 
sensitivity X-Y mode • Internal 
graticule CRT 



HITACHI 100 MHz QUAD 
TRACE DELAYED SWEEP 
OSCILLOSCOPE 



Model V-1050F 

$ 1249 95 

(Reg. $1980) 
Probes included. 



• Large 6" rectangular CRT w/internal 
graticule • Delayed alternate and 
single sweep functions • Autofocus 



B&K 60 MHz 

TRIPLE TRACE OSCILLOSCOPE 




Model 1560 
$30095 

(Reg. S1 150.) 
Probes included. 

• 1 mV/div sensitivity • 22 calibrated 

• sweeps • Rectangular CRT 
w/internal graticule & scale illumination 

• Autofocus 



FORDHAM sweep 

FUNCTION GENERATOR 




Model FG-801 

$199 95 

(Reg S289.95) 
Test Leads included 

• 7 frequency ranges, 0.2 Hz to 2 MHz 

• Accuracy to ± 5% 



FORDHAM 550 mhz 

FREQUENCY COUNTER 




-- 5 



Model FM-8 

$16995 

(Reg. $249.95) 

• Completely assembled, pretested, 
pre-calibrated • High intensity S-digit 
LED display 



FLUKE 3Vi DIGIT MULTIMETERS 
& VOLTMETERS 
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Model 73 

• Resistance, AC/ DC currenl/voltage 

• 6 functions including diode test 

• 0.7% DC accuracy • Current range 
to 10 A, AC/DC 



Model 75 



89 



95 



• All features of Mcdel 73, plus • 7 
functions including diode and 
continuity beeper • 3 current ranges - 

10A, 320 mA, 32 mA > 0.5% DC 
accuracy 

Model 77-F S 119 95 

• All features of Model 75. plus 

• ■Touch-Hold" function • 0.3% DC 
accuracy 



FREE CATALOG/ 

PHONE ORDERS ACCEPTED 



£§ 




YKX 



Services Shipping Charge Schedule 
Continental U.S.A. 

FOR ORDERS ADD 

$25-100 S4.50 

S101-250 56.00 

$251-500 58.00 

SS01-760 $10.50 

$751-1.000 512.50 

$1,001-1500 516,50 

S1.SQ1 -2000 $20.00 

$2,001 and Up $25,00 



Fordham 

260 Motor Parkway, Hauppauge, NY 11788 
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ters and two A/B switches, as de- 
tailed in, "Hooking Up Your VCR" 
(Radio-Electronics, August 1985, 
page 56, Fig. 12). Use a UHF block 
converter to move your pay chan- 
nel up to a UHF channel. That set- 
up has no switches, gives the VCR 
and TV access to everything, and 
gives the VCR full program- 
mabiltty. 
SCOTT MALAN 
Alpine, Ca. 

ANTI-IOCK BRAKE SYSTEM 

The description of our ABS anti- 
lock brake system in the Sep- 
tember issue ("Electronics Under 
the Hood") was incorrect. 

The system does not employ a 
brake-pedal pressure sensor, nor 
does it use an electronic module 
to engage the brakes, as was 
stated. Instead it reads wheel 
speeds from three sensors (one on 
each front wheel and one on the 
pinion gear of the rear axle dif- 
ferential). Those data are fed to an 
electronic control unit that estab- 
lishes a vehicle reference speed 
and a basis of comparison for each 



wheel. When the brake pedal is 
pushed and, because of specific 
road-surface adhesion, at least 
one wheel approaches the point of 
locking, the system redirects the 
brake fluid from the involved 
wheel(s) back to the master cylin- 
der. As wheel speed stabilizes and 
than begins to build again, braking 
is resumed. Effectively, the system 
precisely pumps the individual 
wheel brakes as needed, at a rate 
of up to 10 times per second. 

It all happens automatically. The 
driver need only step on the brake 
pedal and steer. 
A.B. SHUMAN 
Manager, Public Relations, 
Mercedes Benz of North America 

PROPAGATION VELOCITY 

In the August issue I was drawn 
to the "See-ln-The-Dark View- 
er" — and to the error in the box on 
page 51 . 

The propagation velocity of the 
electromagnetic radiation in space 
is equal to the product of the wave- 
length and frequency; in all other 
media it is less. One can't deter- 



mine if the K employed here is in- 
tended to account for that. Of 
course, we may have a printing er- 
ror, but I can't presume to deprive 
Mr. Grossblatt; he is such a de- 
serving fellow! Keep up the good 
work! 
L.D. SMITHEY 

Pacific Palisades, CA. 

You're absolutely right. The speed 

of light is, of course, c=fXK, where 

K is the dielectric constant of the 

medium through which the light is 

travelling. 

CHALLENGE TO THE VCR AND 
CABLE-TV INDUSTRY 

l challenge the video and cable- 
TV industries to establish a stan- 
dard logic interface for connecting 
a leased pay-TV decoder to a sub- 
scriber's VCR. The channel selec- 
tion programmed into the VCR's 
memory timer would tune the de- 
coder, which would then deliver 
the baseband video and audio sig- 
nals to the VCR. 

Think of the advantages: 1. Sin- 
gle-point control of channel SeleC- 
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"An 

enthralling 
inside look 



. . [at] what makes this 
amazing high-tech 
industry tick. Highly 
recommended." 
— —Modern Electronics 



'The entire book is a 



joy to read. Best of all, it is 
a first- person account by a bonafide pioneer." 

— Creative Computing 

"Full of fascinating stories and adventures." 

—Jeff Hecht, author of Beam Weapons 

"An engaging, fast-paced tour." —Kirkus Reviews 

Siliconnections 

Coming of Age in the Electronic Era 
By FORREST M. MINIS, 111 

lllus. with photos / $16.95 at bookstores, 

or order direct from Dept, PL, 

1221 Ave. of the Americas, New York 10020. 



i&fl McCRflW-HILLl ; 
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TEMPERATURE CONTKALED SOLDER STATION 

W/ ANALOG METER 

CMOS SAFE 

$59.95 

model TCS-1 01 

< 



DESOLDER HANDPVMP -ALL METAL 

CONSTRUCTION W I CONDUCTIVE HP 

C-MOS SAFE 

$4.95 

model DP-1 >■ 

TERMS: 

• SI minimum order. $1 .00 charge for or. 
iters under SI 0.00. 

• $?0 milium charge card order, 

• Orders stepped UPS C.O.D. 

• Mosl orders shipped wrlfiin 24 hours. 

• Sales office open 8:00 AM -4:00 PM. 

• For prepaid orders add $2.50 lor ship- 
ping and handing 

• Should shipping and handling, charges ex- 
ceed $2.50, the balance due will be sent 
0.0.0. 

.VISA AND MASTERCARD ACCEPTED 
SEND FOR COMPLETE CATALOG 




AKAKAN SOLDERING DEVICES CORP 

P.O. BOX 24 

SHIRLEY, NY 11967 USA 

TEL: (518) 289-4735 

ASD CORP. nefala Jrie iftcorrec! pnfljing oi our phone 
numbe* in our sept AD, our correct phono number Is 

S16-2S&-*T-'». . 
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THAT IS OUT OF THIS WORLD... 







$389 

MODEL 2000 20MHz 
DUAL TRACE 



$549 

MODEL 3500 35MHz 
DUAL TRACE DELAYED SWEEP 



AT A DOWN TO EARTH PRICE 



■■••''"'.■'■'■:■.•■.■:'■".-■.; 



At last! Truly affordable test equipment with no compromise in design, and features 
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR 
instruments nresents two. new, high-performance models backed by a two year 



Instruments presents two, new, high-performance models backed by a two year 
warranty and technical support which is only a phone call away. Perfect for the 
technician or advanced hobbyist, both models feature Dual Trace capability and a 
variety of operating and triggering modes, including CH-B Subtract and X-Y operation. 
MODEL 2000 has a 20 MHz HMH MODEL 3500 features a 35 

bandwidth and 20 calibrated f«Vl MHz bandwidth and exceptional 

sweeps ranging from .2s to .2fjs. KfffitfJ 1 m WDl V sensitivity ' Delayed 

A convenient built-in component JAJHi sweep and variable holdoff allow 

tester provides additional stable viewing of complex 

diagnostic power. pgf^yggggd | waveforms. 

CIRCLE 263 ON FREE INFORMATION CARD 

ORDER TOLL FREE tJfcjDR INSTRUMENTS 

800-538-5000 ii 1224 South Bascom Avenue 

800-662-6279 (CA) San Jose, California 951 28 (408) 995-54 



f npyniRHT 1985 JOR INSTRUMENTS, EARTH PHOTO COURTESY OF NASA 
THE JDR INSTRUMENTS LOGO ,S A REG^TErTd TrToEMARK OF JDR MICRODEVICES JDR iNSTRUMENTS IS A TRADEMARK OF JDR M.CRODEVICES 
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tion. 2. Elimination of moving 
parts in the decoder. 3. No need 
for selector switches or splitters. 
4. Better-quality signal, due to 
baseband connection. 5. Simple 
option to tape one channel and 
watch another. 6. VCR's with re- 
mote controls would have full con- 
trol. 

The technology already exists, 
since most VCR's and many cable 
decoders use digital channel se- 
lection. If a simpfe LSTTL logic in- 
terface could be agreed upon, one 



common cable subscribers' com- 
plaint would be satisfied. 
ERICG. LEMMON 
Lompoc, CA 

DIGITAL TV CIRCUITS 

Recent articles have appeared 
discussing the various TV formats 
such as PAL, SECAM, NTSC, ad- 
vances like HDTV, new PBS pro- 
posed formats such as MAC, and 
associated signal handling meth- 
ods. It seems to me that the TV 
designers are spending a lot of en- 



Radio Electronics 



REPRINT 
BOOKSTORE 



□ Radio-Electronics hack issues (1985) $3.00 

Write in issues desired 

□ Radio-Electronics tack issues (1984) S3. 50 

[January 1934 not available) 

Write in issues desired 

D Radio-Electronics back issues (1983) S3. 50 

(January. February 1983, May 1983 not available) 

Write in issues desired 

D Radio- Electronics back issues (1982) S4.00 

Write in issues desired 

□ Radio-Electronics back issues (1981) S4 .00 

(Jan.. Feb.. March, Dec. 1981 not available) 
Write in issues desired 

D Etch your own PC boards $3.00 

□ Hands On Electronics #1 S4.00 

□ Hands On Electronics #2 S4.00 

D Hands On Electronics #3 S4.00 

□ Hands On Electronics #4 S3.50 

□ Hands On Electronics #5 S2.50 

□ VCR Repairs S3.00 

□ IBM Typewriter to 

Computer Interface $3.00 

To order any of the items indicated above, checkoff the 
ones you want. Complete the order form below, Include 
your payment, check or money order (DO NOT SEND 
CASH), and mail to Radio-Electronics, Reprint Depart- 
ment, 200 Park Ave. South, New Vork. NY 10003. 
Please allow 4-6 weeks for delivery. 



D Special Projects #4 (Summer 1982) S4.50 

□ Special Projects #5 (Winter 1983) $4.50 

□ Special Projects #6 (Spring 1983) $4.50 

D Special Projects #7, #8. #9 . . . NOT AVAILABLE 

□ Special Projects #10 (Spring 84) S4.50 

□ Radio-Electronics Annual 1983 $3,50 

D Radio-Electronics Annual 1984 S3. 50 

□ Radio-Electronics Annual 1985 S3. 50 

D Radio-Electronics Annual 1986 $2. 50 

D How to Make PC Boards $2.00 

D All About Kits S2.00 

n Modern Electrics (Vol. 1. #1 $2.25 

April 1908) 

D Electro Importing Co. Catalog $4.95 

(1918) (176 pp) 

□ Low Frequency Receiving Techniques $8.00 

Building and using VLF Antennas 

□ New ideas - 42 circuits lor experimenters . . S3. 50 

□ Descrambler (Jan.. Feb., 1981) S3. 00 

□ Desc rambling (Feb., 1984) $2.00 

P Receiving Satellite Television $7.00 



It you need a copy of an article that is In an issue we 
indicateis unavailable you can order it directly from us. 
We charge 50$ per page. Indicate the issue (month & 
year), pages and article desired. Include payment in 
full, plus shipping and handling charge. 



ARTICLE 



PAGES 



MONTH 



YEAR 



TOTAL PAGES 



@50C each 



TOTAL PRICE 



MAIL TO: Radio-Electronics 

Reprint Department, 200 Park Ave. South, New York, NY 10003 All payments must be in U.S. funds 

Total price of order S 

Sales Tax (New York State Residents only) S 

Shipping & Handling (U .S. & Canada only) (Includes Fl RST CLASS POSTAGE) $1 .00 per Hem S 

All other countries ($2.00 per item, sea mail) $ 

($4.00 per item, airmail) S 

Total Enclosed $ 



Name. 



Address . 
City 



-State . 



.Zip. 



ergy in the wrong direction. 1 refer 
mainly to the domestic TV receiver 
designs using analog methods. Let 
me explain briefly, and perhaps 
spark some thought. 

If the received broadcast signal 
were digitized right out of the first 
IF filter, then the format could be 
transparent to the display system 
used. Indeed, the display could be 
scanless, mapping the data extrac- 
ted from the signal only as neces- 
sary to create the picture; and it 
would be void of the many inter- 
ferences caused by relationships 
between various frequency com- 
ponents in the normal scan and 
signal elements. 

The processor would discover 
the transmission format, the re- 
lated (color, audio) signals, pro- 
cess the data and feed it to the 
output devices. Thus the TV re- 
ceiver is easily updated (with ROM 
perhaps) to encounter any new 
formats and features. 

The technology is here today. 
Why aren't such TV's on the mar- 
ket? Maybe they are, and just not 
described. How about an article 
on Digital TV circuits? I don't mean 
digital control, 1 mean real full- 
scope digital TV from the IF out. 
GENE SIMMONS 
Riyadh, Saudi Arabia 

NEW IDEAS: APRIL FOOL? 

I looked for an April Fool article, 
in the April 1985 issue of R-E, and 
finally decided that it had to be the 
"New Ideas" page, "Making Elec- 
tronic Music — Automatically!" I 
can do the same thing it purports 
to do using only three IC's and one 
transistor, and I get nine notes in- 
stead of eight. 

If I am wrong, my apologies to 
Mr. Artur Manhica. 
SID BUCK 
Key Largo, Fl. 

I think you're missing the point 
of our "New Ideas" column. Its 
purpose is to bring new circuits 
designed by our readers to the at- 
tention of other readers. They're 
ideas, not finished products. If 
you can use a circuit that we pres- 
ent as a starting point for a more 
elegant design, then you're bene- 
fitting from it. If you're looking to 
"New Ideas" for tried-and-true so- 
lutions to problems, you've got 
the wrong idea. — Editor R-E 
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VIDEO ACCESSORIES 

■ Highest quality ■ Highest performance ■ Lowest prices 




bp 



VIDEO-CINE 
CONVERTER 



The BP Video-Cine Converter is an 
optical device that allows the easy 
transfer of slides, 8 mm or 1 6mm 
movie film to VCR tape. The Video- 
Cine Converter's precision optics put 
the image from your movie or slide 
projector on a high-contrast, rear 
projection screen. Your video camera 
shoots that image, can color-correct 
faded pictures, add narration to other 
sound. Can be used with any video 
camera or slide projector. If your 
video camera lacks close-up capability, 
you will need a macro lens attachment 



MODEL V-1 701 



Macro Lens Attachment , 
Model V-14 ' 





ft. 




FOR ULTIMATE VIEWING 



TEKNIKA 

WIRELESS REMOTE 
CONTROL TV TUNER 
& CABLE CONVERTER 
WITH VOLUME CONTROL 



Model 6510 

$169 9S 




Wireless remote control with volume for cable 
TV, VHF-UHF antenna systems upgrades any 
TV to 1 40 channel capability. 

• Works with any TV set • Quick, easy 
installation • Off-air and cable compatible 

• Quartz frequency synthesizer tuning • Direct 
access/memory scan selector • Ultra-compact, 
hand-held wireless remote control 



61 CHANNEL WIRELESS 
REMOTE CONTROL 




Wireless remote control on/otf, channel 
selection and fine tuning. 

• Works with any TV • 61 channel capability 

• Microcomputer controlled PLL operation 

• Converter panel controllable for channel up, 
down, on/off, fine tuning. • LED display 

• Compatible wilh CATV systems. 



bp 



STABIUZER/IMAGE ENHANCER RF 
CONVERTER/VIDEO FADER/2- WAY 
DISTRIBUTION AMPUFER 

Model VI 880 $ 







Hook-up 
cable kit 

$11.75 



The most versatile, all-in-one video processor. 
Can be used as a video guard remover for 
video tapes, enhancer, video to RF converter, 
professional video fade in and out and a dual 
output distribution amplifier. 





Charge It with VISA/ MASTERCARD. 



Model V4804 ■mnm-*. 

Record a pay channel while 
viewing a standard channel 
You can also connect an 
antenna/cable, VCR, video disc 
player, home computer and 
video game. 

SS Phone orders accepted. 



bp 



VIDEO TAPE rewinder Model V7777 VHS 
Model V7778 BETA 





$499 



Reduce wear and tear of your 
VCR heads with the AC 
powered circuit protected 
rewinders, LED power-on 
indicators. 



tet&eaa 



^ MB ^^^ — — ^-J 1^ Toll Free 

rOrGllcHTI 800-645-9518 

260 Mote, Parkway, Hauppauge, NY 1 1 788 ln H¥ State 800-832-1446 



Services Shipping Charge Schedule 




Continental U.SA 




FOR ORDERS ADD 




$25-100 S450 




S101-250 S6.00 




$251-500 sa.oo 




S501-750 $10.50 




5751-1,000 $1250 




S1.001-15O0 $16.50 




$1501-2000... $2000 




S2.001 and Up S26O0 
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IF YOU WANT TO GE1 
YOU HAVE TO GET INTC 

Learn PC Servicing By Building Your Own NTS/HEATH HS-15 
Desk-Top Computer, Circuit-By-Circuit 



NTS Intronic Home Training 
Takes You Below The Surface 

NTS gets you right down into the 
heart of computer circuitry. You learn 
how microprocessors function, how 
they are designed, how they operate 
and are used to solve problems. Your 
program includes a wide variety of 
tests and projects, as you assemble 
your PC. You experience the ex- 
citement of seeing your own skills 
grow, the security of knowing you 
really understand what makes a 
computer tick. 

A Career In 
PC Servicing 

The world of computers is 
constantly expanding. Applications 
have spread from business to manu- 
facturing, from industry to medical 
and scientific fields. Computer-aided 
design, engineering, and production 
have revolutionized drafting, 
graphics, and prototyping, Computer 
sales figures point to a continuing 
need for service technicians as well 
as installation and maintenance 
specialists. The type of training you 
receive will largely determine your 
ability to take advantage of these 
opportunities .... and nothing beats 
the practical, down-to-earth training 
you get from NTS. 



learning circuitry through the construction of this 
equipment offers practical training for which there 
le no substitute. Teat equipment is Included. 



The NTS/HEATH 16-Bit HS-151 

This desk-top PC is the most powerful and 
versatile ever offered in any home training 
program. Check the advanced features 
listed below: 

1 . 1 28 KB RAM user memory on board, 
expandable to 640 KB 

2. 16-bit 8088 Microprocessor accepts 
advanced software, speeds word pro- 
cessing; also allows selection from the huge 
library of IBM software, 

3. 5.25-inch floppy disk drive, double 
density, IBM formatted, stores up to 360 KB. 
(Expandable to dual disk drive, and optional 
10,5 MB hard-disk drive.) 

4. MS-DOS operating system, IBM compati- 
bility, make a wide choice of software 
programs available. 

5. Four open IBM-compatible slots provide 
for future expansion, printer, modem, etc. 
Will accept most peripheral boards designed 
for IBM-PC. 

6. Two video outputs for color or mono- 
chrome display monitor. Your NTS course 
includes a high resolution monitor displaying 
80 characters by 25 lines, or graphics. 

7. Editing capabilities help you insert or 
delete characters and lines, erase, jump or 
smooth scroll, etc. 

Your NTS training course will teach you to 
program on this outstanding PC, using 
lessons, texts, and diagrams to make full use 
of its capabilities. Catalog contains complete 
details. 



Field servicing is interesting and rewarding. 
Technicians may work tore service company, 
manufacturer, or major users. 



IBM 
Compatible 




T7i« NTS/HEA TH HS-151 PC completed, inc 
monitor and full-function keyboard witt) ca 
style keypad, and typewriter format. 




NTO PC SERVICING 
V MICROCOMPUTER 




The student l»6ms to use test equipment such i 
digital probe and a digital multimeter to check circuits 
and measure voltages. Lessons and current texts 
round out the entire program, emphasizing practical 
applications ot theories And prfncgn j j d^ ' . 



Installing the disk-drive in the PC is one of the final stages In the assembly of the 
microcomputer. Learning the use of test equipment to check circuits is an Integral part 
of the training which, with field experience, develops Invaluable career skills. 




NTS COURSES COVER MANY 
AREAS OF SPECIALIZATION 
IN ELECTRONICS: 



Robotics: Build the NTS/HEATH Hero 1 
Robot as you learn robotic programming. 
Robot is complete with arm and gripper, 
voice synthesizer. Robotics is becoming 
increasingly important in industry as almost 
daily news features attest. 

Video Technology: Build one of the most 

advanced Color TV sets in America as you 
learn circuit diagnostics, and the use of 
digital test instruments. Course covers color 
TV, video tape recorders, computer 
fundamentals, solid-state devices. 

Industrial and Microprocessor 
Technology covers circuit analysts, micro- 
processors and automation applications, 
lasers, and basic industrial robotics. 

TV & Radio Servicing is a specialized 
course offering an excellent foundation in the 
use and application of both analog and 
digital test equipment as applied to the TV 
servicing field. Learn circuits, adjustments, 
trouble- shooting, and servicing of Color and 
monochrome monitors. 

Digital Electronics offers the student the 
opportunity to get involved with computer 
concepts, computer technology 
fundamentals, and digital equipment by 
training on the NTS Compu-Trainer, 

Basic Electronics is a course designed 
for those wishing to have an over-view of 
electronics in many of its aspects including 
radio receivers, solid state devices, and 
electronic components. 

NTS Intronic training programs include a 
variety of superb equipment, most of which is 
classified as field-type, making the training 
practical and career oriented. Texts and 
lessons have been tested in our Resident 
School in Los Angeles to assure home study 
students their courses of training are easy to 
understand NTS, now in its 80th. year, 
continues to be at the leading edge in 
Electronics home training. 

* IBM is a trademark of International Business Machines Corp. 

' MS is a trademark ot Microsoft Corp. 

Heard is missing, simply write to the address shown below stating 
the course yov are interested in. A FREE color catalog with all 
details will be sent to you by return mail. 

NATIONAL 

TECHNICAL 

SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 

Restdeni and Home- Study Schools 
4000 So Figueroa St., Los Angeles, CA 90037 




5 
2 

c 

i. 



Ask R' E 






WRITE TO: 

ASK R-E 

Radio-Electronics 
200 Park Ave South 
New York, NY 10003 
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RESISTOR DECADE BOX 
I want to build a resistance decade 
box that has six decades ranging 
from one ohm to one megohm. The 
problem is that using ten precision 
resistors per decade will be expen- 
sive. I understand that there are 
tricks for creating ten discrete values 
using only four resistors. Please 
show me how. — J, A., Cobleskill, NY. 
Resistance decade boxes 
evolved from the British "Post Of- 
fice Bridge," shown in its basic 
form in Fig. 1 . (The British Post Of- 




fice functions like both our FCC 
and our National Bureau of Stan- 
dards.) The resistors are precision 
wire-wound types. The desired 



TABLE 1— RESISTANCE 


VS. 


SWITCH POSITIONS 


Value 


Closed 


Opened 


1R 


S2, S3, S4 


S1 


2R 


S1, S3, S4 


S2 


3R 


S1 , S2.S4 


S3 


4R 


S1.S2, S3 


S4 


5R 


S2, S3 


S1.S4 


6R 


S1.S3 


S2. S4 


7R 


S1.S2 


S3.S4 


8R 


S2 


SI., S3. S4 


9R 


S1 


S2, S3, S4 


10R 




SI, S2, S3.S4 



value, as shown in Table 1, is se- 
lected by opening and closing the 
correct combination of switches. 

Here, and in Figs. 2-4, note that 
the values of the resistors have not 
been specified exactly. To build a 
decade box using one of those cir- 
cuits, just make sure that the re- 
sistors maintain the indicated 
proportions relative to each other. 
In Fig, 1, for example, values of 1 
ohm, 2 ohms, 3 ohms, and 4 ohms 
will be suitable for a 1- to 10-ohm 
decade box. To build a 100- to 1000- 
ohm decade box you would use 
resistors of 100, 200, 300 and 400 
ohms. 

There are several ways to wire a 
2-gang, 10-position rotary switch 




R 0UT 
O 



i 



S3 



SO, 



S7. 



SI 



K K K K 



ss 



cro 1 



S2, 






FIG. 3 
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FIG. 4 

to obtain resistance values in dis- 
crete steps from 1 to 10. They use 
resistor combinations such as 
1-2-2-5, 1-2-4-5, 1-2-3-5, 2-2-3-5, etc. 
Unfortunately, suitable switches 
can be hard to find, or expensive. 
In case you'd like to give it a try, 
however, Fig. 2 shows one exam- 
ple that is easy to hook up. The 
resistors should be wired directly 
between contacts on the switch 
wafer. 

Toggle and slide switches are 
less expensive and more readily 
available than rotary switches. Fig- 
ure 3 shows how you can use nine 
single-pole, single-throw (SPST) 
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s Featured In 
his Issue ! 




unlock Ihe worfd of television programming that you have n*ver before experienced, the 
diversity of receptions is phenomenal. From sport* lo intef notional politics, lo movies* to the 
major newsasli happen jfighi be Fore your very eyes, Months of research by top engineers has 
produced th li stale^ of- 1 h e- □ rt r epu 1 obie design with a minimum pi adjustments necessary to r 
correct operation. Gone are the doys of sweeping iron fillers and borrowing expensive 
ipeclmrn analyzers. AM your need to align this kit Is a multimeter. 



Just Look At Tftese Features: 



* lOVy to buW ^ftnl*d C It-Gut! Beard Our sp-oc lolly designed Socrdi tiro nlK iciiunad wltn c ^omponenl owtriav arJ 
cact*d with o prcilvcrtv* solder mojK Tnij cq rnwj n#nr cveriav makes soldering me board a etnen. Juii look at tne list cT 
cornpontnli In ih« conilrucfton manua I, Next la me component you'M **# a number, a a R i ■ 1 k tt w re il floi Find P 1 on 
the board, plug the lesJiior in and solder in oi unpin as pointing by numbers. 

* Eaiy toTun» - Our 17 years of experience rut (ought ui to keep ourklti itmpla E rira line want Inlo rhemiearch or om 
loieiitie receiver kii to make tuning th*rac after ea^y No broken feirlfo plug i ondcoHsno Stanford rest lob- we did away 
wtrh rbo ve AX you'll need Is o muntm«t«r1 - any muinmeier wltn a 20v ana 500m a scatel 

* lot wl Technology- U wi nor* of rhearr nigh quoliry Siemens bandpass flHeii For IF rillerlng lo provide law group delay 
distortion wjtnoutthe need fo> addttlonai equal liaflon networki Provides greater »*iocNv»v. reproductabrlirvond tiabilitv 
than tC or helical niteri at uied in military communication! 

* incredible Parformqnc* - Compare with racetveri priced hundreds or dollars higher. spactiicationi like 

if Input Frequency 70m Hi __^ m ^ mu y^ m \\\ 

if rnput Level- -asem to -sum 

|F input Impedonce 75 Ohms 

IF Band Wldtv 26mHi standard 12m.Hi optional 

Confer to Nolle ThresnaU' Leu ihon 7dB 

Video De'emphaslc CCtft 52S lines 

Video Output teve I I volUpeokto peak) 

n alt adds up to o superb receiver I 

video Output impedance: 7s Ohms 

Video Polorlty Internally linked 

Energy Dispersal Removal. UOdB or better 

Audio Subcarrler Tuning Kange: 5.4 mHi to SOmHz 

Audio dv-emphasls: 75 micro seconds 

Audio Output Impedonce; 600 Ohmi 

Audio Outpui Level: -dB Nominal 



Look 
at the 
Features 
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The DICK SMITH Low-Cost 

Satellite System 




HOME SATELLITE TV 

INSTALLATION & 

TROUBLESHOOTING 

MANUAL 

1986 Edition 



This huge 31 1 page manual wtll explain everything 
you need to know to understand .select equipment 
install, and iroubleshoat satellite TV systems. 
Written in clear easily readable style, this is a must 
far every satellite TV dealer and people who wane 
to install iheir own system. H.Taylor Howard said 
"This book... puis it all in one ptaceand will make 
it possible to throw out lhat old collection'. 
Cat B- 1 846 



Unit 

requires a 1 7-1 8V I 
AC Supply I 



Cat No K-6316 



Here's whet Richard Maddox,Auihor at 'Trouble Shoot' 
mg and Repair of Satellite SySiens"said when he saw 
the Qick Smith Australia \: 

! f ..•K-;}'< t baliave Ifte video Qoattty iKr overall performance 
rivafi commwrcfBt receivers coiling hundreds of dottars 
mote- The tmSa of assembtv and the *vi y iftey have used 
field proven arcuiirv ft fertitsVt The Quality of the board 
was belief tfttn uioanSivr commercial unite I'd worked 
with. 

■ir Kit earner complete la the lait nvt and bolt, screened b&urn 

ttem/nat ptrteti. all mounivnf htrttwrnn - r*tn solder and wpptttd with 
comprehensive- i.if irucinuu The Airstraltt I offem for the ttrtr nme 

!?-#'.'.> i/<* echifvebte result* t&lhe trrjthme bvi/dar for mrntmpi outlay 

it Spec tatty p^oductd mmttrvct/ort manutt mmltei bu/ttling the 
Aojuetu t f'^-S'Y. even fet the •■•■/•".-.— i .-..>,. -, ,.?-, sitae 
at cQrHIiuetton from itmrt tp finish clearly, i/mplf end concise It' 

■d Every ktt contains a "Sony Q/cm. tt Oaeirt > Watt "repair coupon 
In the un Melr e > r ■■■,' IhOl van ten 't ;er row Auitratts 1 to n.iit Juit send 
tl tn to US toattht' Wrt the coupon ang e totvtce fee - at?d -t-e '■■■■ 
t-r it tot you. A dee Smith untgue ion/ice 

•fr t<t oaynothrno'to-rose tnat offer PurcbaiethoDtcrSmitn 
Avstrahi ) Snatltta Raco'-rerkit X-GJtf. examine itlorl davs ttyao 
feet it 11 borond revr etpabdit<ri tatum the t/t to ut in the condition 
you leeeirad it and we 'tf re fund yovr money m full Whet could be 
taireithen that? 

-ir SAVt f - Compare the priceof the AvtltrfislMtholherrecetiretl 
Costingmucf' much more 



799 



00 



Even in California where sate I Site signals or© weaker we've been using this Utile beauty 
at Redwood City to demonstrate the AustroHs 1 - ask our staff , they put If up and down 
outside out showroom every day. No Holes and pouring concrete necessary - sturdy 
ring mount for easy Installation and simple assembly, this Antenna Is aiso Ideal tor 
slghl surveys, and RVs Gain Is 36DB F/D equals ,375 Focal length 27" Manufactured In 
the USA of precision sturdy one piece formed aluminum. 



SAVE OVER 
$135.00 



Package Includes; 




The DICK SMITH Funway 

Mini-Synthesizer| 

BUILD- IT- YOURSELF 

KIT 




'• IraKgchan In' aiscnhi* C-oJ ?<< 




* AnlBhniDi Dilh - ConnpLble *.lh die Mar 

'ts-T Marn D a SJI 

E*w C'^fi'iefBt tyi^a 

Auidrght b fiflCP*^* tin V.-*Hb 

1» B-G6 O-tf t |u»cri CQbW f,H&COrV]4#1 PtquirM} tOPl lw*(¥t IWfffJfO 1JM MHi 

Cob* mehidtt op otnat nmtaia&v caEXsfr tata*tmt cciua>or and poianry cenfcd 
eufrtOBMihoft ano toftiwtiOMi tt-tOJb 

TV ft YAli 3i pagti ol wha< fou can *olcf eyef a.rs ifie baK t g i«dl nKiKiinf 



Items also 
Available Separately 

Auilrallt Becorvsr Mr K-6M6 $9^.00 

t' DM Antnnna D 6316 S 399.00 

4S- law Nolle Amplifier D-6127 ....41W.0O 
1!S' Cabl»i wltri Connsclon W-IOTS SJ9.00 

Hod Horn WJM W> 00 

Down ConvBriof D-U29 $99.00 

Satellll«TV» YOUB-1M4 SI 9S 



CALL FOR MORE INFO 
ON DELUXE SYSTEM 
WITH 9' DISH ANTENNA 



CIRCLE 95 ON FREE INFORMATION CARD 



It's a real beauly this one. a real' live" mysical syniM«Jser- and 
il"s live because it uses YOU as the note generator! You get d/i 
amajring ra^ga of eonirol aver (he sound 
, _M m+Wwv Cat K-2669 

$ 1995 

See more Dick Smith Funway Kits on the next page. 



WHERE THE ELECTRjifclJC ENTHUSIAST IS t 1 ! 




ELECTRONICS 



INCORPORATED IN THE STATE OF CALIFORNIA | 

BRINGING YOU MORE 




DICK SMITH'S 




Wi 



-g&* oN,c r 



Binary Bingo 




A of sat school proj*cr; it's * 
fun game - but avan mora it 

demonsl rales binary num- 
bs ft very welt. And tho/re 
the basis of all computer:;.' 
El seems pretty simple to 
play . . . but try it! 
Cat -;:^f £.4 4*95 



V19 95 




C'mon. Guvnor - leave the 
auto atone. Thai's Irie Fun 
Way 3 Minder telling vil- 
lains that it Is looking after 
the carl It's actually doing 
much more- makes a great 
■Irrjhts on' warning and 
'door open'wamingaswell 
,tj a psrjudo burglar alarm. 



Cat K-2660 



s 7 



95 



Two Up 



^ 



Australia's 'national game' 
has finally been converted 
to electronics. And you don't 
have to Unci any King 
George pennies! Simulates 
|fte throw, the spin and the 
Final result. Come In spinner* 
Cat.K-2661 + $^95 



Mint Stereo Amp. 




Want an amplifier for your 
'walJti*' stereo or radio? 
Don't be lied to "phones: 
use this project and listen 
Incomlort! Or you can build 
IhiS into a m i ni PA am plil itjr, 



Fun Way 
Volume 




Cat K-2667 



'14 



95 




8 Ul Pokey 

You'll have a ball with this 
one - and you don't risk 
losing a single cent! A 
digital project which nol 
only shows how the one 
armed bandit works - «i. 
teaches you how logic cir- 
cuits work. too. 
Cat K-2682 



*W S 



Cricket 



Here it is - the one you've been 
waiting for- Fun Way 3. This is for 
the more advanced hobbyist- those 
who have worked their way through 
volumes 1 & 2. There's ten really 
great projects in Fun Way 3 and 
each one is based on integrated 
circuits. Because the projects are 
more comple, than previously, they 
are dealt with in more detail. More 
explanation, more construction, 
more fun! B-2610 



$Q95 




This book is required to make any of the Funway Kits 




Here's a ton o( tunl Hide 
the cricket! when (he tights 
go nut it sterts chirping. 
Turn the lights on or make a 
noise and it stops. Makes it 
so hard to lindll II really is 
Infuriating* 
Cat K-26A3 



$9?5 




MM Colour Of gem 
Your very own disco colour 
organ - but ours is battery 
operated - so it's much 
salsr than mains devices? 
Connect it to your radio, 
cassette or stereo for a real 
llghlshow 
Cat K-2G ^ t 



12 



95 




Light and Sound 

Wh at versa! i lily" I f s realty 6 
projects in one: you |ust 
build the form you want - a 
LED Kosher, a mini strobe 
flasher, police siren, motor 
boat sound effects, con- 
tinuity tester and Morse 
Code practice oscillator 
C.IK.268S # jg 95 




Combination Time 

lock Switch 
You can make a game - or 
make a real electronic 
'lock' wit h i hks one. Use it to 
control an alarm, a door 
control, etc. You set the 
combination you want - or 
change it when you wish, 
Try and beat this one - i' 
youcanl * m AO r 
CalK-2666***|2 



SUPER SEMI SALE ZENE 1P I0DES 



Bonza Bargains on Semi- Conductors/ 

CHECK OUT OUR FANTASTICALLY LOW PRICES! 



NOW 

IQup 



74LS SERIES 



MEMORY CHIPS 





was 


NOW 

eg lOup 


z-9207 

2-9203 
Z9209 


Z-49O0 


.29 


.18 


,1 4 74LSOQ Quad 2 input NAND gets 
.1 6 74LS0 1 Quad 2 input NAND 6/C 


Z-9Z10 


1-4901 


.29 


IS 


Z-92 12 


Z-49 02 


.36 


.17 


.1 5 74L502 Quad 2 input NOR gate 


Z-9302 


Z-4904 


.35 


IS 


.16 74LS04 Hex inverter 


2-9306 
Z-9308 

Z-93 1 


Z-4905 


35 


IB 


.16 74LS05 Hbx invert open collector 


Z-4908 


.35 


.18 


.16 74LS08 Quad 2 input AND gate 


Z-9312 


Z-49 10 


.35 


.18 


.16 74 LSI Triples input NAND 


Z-93I4 


Z-49 1 2 


35 


.22 


.20 74 LSI 1 Triple 3 input AND 




Z-4914 


.59 


.39 


.35 74LS1 4 He* SCMITT trigger 
.15 74LS20 Dull 4 input NAND gate 




Z-49 20 


.29 


.17 




Z-4924 


.36 


.22 


.20 74LS21 Duel 4 input positive AND gete 




1-4927 


.35 


.23 


.20 74LS27 Triple 3 input NOR gete 




Z-4330 


35 


.17 


.1 5 74LS30 B Input NAND gets 




Z-4931 


1.50 


.95 


.90 741S31 Delay line 




iZ-4932 


39 


.18 


.1 6 74LS32 Quad 2 input OR gate 
.25 74LS7 3 DualJ-K FLIP-FLOP 




jZ-4973 


.39 


.29 




1-4974 


.49 


.24 


.20 74LS74 Dual D edpe FLIP FLOP 




lz-4978 


.39 


.29 


.25 74LS76 Dual JK MAST/SLAVE FLIP/FLOP 


Z-4985 


.70 


.49 


.45 74LS85 H bit meg comparator 




Z-49 86 


.39 


.22 


.20 74LS86 Quad 2 input OR gete 


Z-8034 


Z-4990 


.55 


.39 


.35 74LS90 Decade counter 


Z-6039 


|Z-4992 


.55 


.49 


.45 74LS92 Divide by 12 counter 


7.-6040 


Z-4993 


.59 


.39 


.35 74LS93 4 Bit binerv counter 


Z-604S 
Z-6048 
2 6049 


£■4995 


.75 


.49 


.45 74LS95 4 nil L-R shift register 


[2-5283 


.59 


.39 


.35 74LS132 Quad 2 input NAND Scrtmitt 


Z-60B0 


Z-5284 


.59 


.39 


.35 7 4 LSI 38 expandable 3/8 decoder 


Z-80B1 


2-5 285 


.50 


.39 


.35 74LS1 39 1 of 8 decoder/ muttfptem 


Z-60B7 


Z-5286 


.59 


.39 


.35 7 4 LSI 53 Duet 4 input multiplexer 


z-soaa 
z-bosb 

Z-6090 

2-6100 


Z-S2B7 


.69 


.35 


.30 7 4 LSI 57 Quad 2 input multiplexer 


Z.5288 


99 


.65 


.80 74LS1 65 Par load 8 bit shirt register 


Z-5290 


.59 


.39 


.35 74LS1 74 6 Bit D nip Hop 


z-e 1 02 


Z-5291 


.69 


.39 


.35 74LS1 75 Quad D flip flop 


Z-8103 


Z-5292 


4S 


.39 


.35 74LS367 Hex bus driver & 3 stage o/r. 


2-6104 


lZ-5293 


.99 


.85 


.60 74LS241 Octal butter/line driver 


Z-61 12 
Z-6145 

.■■ i. ' .ii. 


[Z-5284 


1.29 


.85 


.60 74LS244 Octal buffer/line driver 


Z-5295 


1.29 


69 


.65 74LS373 Octal 3 stage letch 


Z-8167 


lz-5296 


1.09 


.58 


.55 74LS221 Duel monostable murtivtbreiora z.5295 


Z-5297 


1 49 


.69 


.65 74LS374 Octal D Hip Hop 


Z-5351 


Z-529B 


.95 


69 


.65 74LS240 Octal buffer/line driver 


Z-G352 


Z-5299 


1.49 


.75 


.70 74LS245 Octol bus transceiver 


Z-S382 


[Z-S310 


.79 


.45 


.40 74LS1 23 Dual monostable multivibrator ' 



was 

4.35 
4.95 
4.95 
3 50 
3 50 
99 
1.05 
3.4 H 

i on 

I 95 
6.49 



NOW LA TBS 7 TeCHNOL OGY 

" roup AT ROCK BOTTOM 

3.75 3«55 TMS25>6 ZKcprom PRICES 

3 95 335 TM£2 532 4K *pro,Ti 

395 3 B5 2 7 3 2 A eprom I nral 1 50 iwiaiec 

2 50 2 30 AW2732-75 $2K «&<** 2Q0m 

2.50 2 30 AV2764-25 64K -prom 300fti 

$5 90 2*02 RAM 

.95 90 2114/TMS4045/C.0615 4KRAM 

1.85 y 60 HM61 ieP^/SftM20.6C20 CMOS RAM 

59 65 TMS*. 16 0/BAM 200 runotcc 

\iH 85 41 54 DRAM I 50 runouc 64K 

2.99 2.89 2S6K Ovn^mic RAM 150m 



LINEAR 



NOW 




Z-3515 


.20 


15 


2-3517 


.20 


.15 


Z-3519 


.20 


lb 


Z-3521 


.20 


.15 


Z-3523 


.20 


15 


Z-352S 


,20 


.15 


Z-3527 


20 


.15 


Z-3529 


.20 


.15 


Z-3531 


.20 


15 


Z-3533 


20 


.15 


Z-3535 


.20 


.15 


Z-3537 


.20 


.15 


Z-3539 


.20 


.15 


Z-3541 


.20 


.lb 


Z-3543 


.20 


.15 


Z-3545 


.20 


.15 


2-3547 


.20 


.15 


Z-3549 


.20 


.15 


Z-3551 


.20 


.15 


Z-3553 


.20 


.15 


,-■ - :"! 6 B r, 


.20 


lb 


2-3557 


.20 


.15 


Z-3559 


20 


.16 


Z-3561 


.20 


.15 


Z-3563 


.20 


.15 



.10 Zener diode 3V3 1 Watt IN472S 
.10 Zener diode 3V6 I Watt IN472S 
.10 Zener diode 3V9 1 Watt IN473C 
.10 Zener diode 4V3 1 Watt IN4731 

1 □ Zener diode 4V7 1 Wan IN473I 
.10 Zener diode 5VO 1 Wan IN4 7 3; 
.10 Zener diode 5V6 1 WettlN473' 

10 Zener diode 6V2 1 WettlN473! 
.10 Zener diode 6V8 1 Wen IN473I 
.10 Zener diode TVS 1 Watt 1N473' 
.10 Zener diode 8V2 1 Watt IN473! 
.10 Zener diode 9V1 1 Won IN473 
.10 Zener diode 10V 1 Watt IN474 
.10 Zener diode 1 IV I Wen IN474 

10 Zener diode 12V 1 Wan IN474 
.10 Zener diode 13V 1 Wart IN474 

1 Zener dioda 1 5V 1 Watt IN474 

10 Zener diode 16V 1 Watt IN474 
.10 Zener diode 18V 1 Watt IN474 
.10 Zener diode 20V 1 Watt IN474 

10 Zener diode 22V 1 Wan IN474 

10 Zener diode 24V 1 Wan IN474 
.10 Zener diode 27V 1 Wen IN47E 

10 Zener dioda 30V 1 Wen IN47! 

10 Zener diode 33V 1 Well IN4T! 



,» 1 bun 

1.39 1 35 TL074CP/LF347N Quad J FET amp 
6& 50 IM339N QuKI <omp4r«!t* 1 4 pin 

34 3OLM301 High impsdori amp 

60 55 lM3u8»YJA3uBTC8|xnop>mp 

.85 50 . Mi ' 1 VpIikjd conifjiratar 

l?n 1lOLM3Tf|N Hirjh ap*ftt cnmiiarjEor 

89 85 LM380 ftud* 1C 14p.p 

1 55 1 50 LM381 Dual op amp 

1 39 I 79 L M382 Slflrce prwmp IC 

3 95 3 75 LM394C Dual d.r supomax praampl 
79 75 LM3B6 Aud«j jmp 

1 25 I 20 NE5534AP Lrwv ma.aecfl »mp 
49 45 LM390O Ouad op amp 
.45 40 LM3Z4 Ouad op amp audio IC 

2 85 2 75 LM1B71N ftCancodur 
2.95 7B5I.M1S72N PCd«Dd«r 
1.45 I 35 LM291 7 Fr#q rovpti convenor 

3* 27 Z5 NC555/OS55S T.mer IC 

79 49 45 ME556 Oual rimer IC 

99 79 75 LM587/NE567 Dwrpdtr 

!.39 2 19 I 99 LM3914 10 lEOdrivtr IC 
59 49 45 UA/LW709 op-amp 14p,n OIL pxgl 
59 49 45 UA/LM709 op- amp 8pm OIL pka f 
48 39 35 LM723 Voll reo 1 4p,p Dl L pkfj 
35 77 25 IM741 op-amp 8pm DIL pfcn 



I 49 
1 29 
1 79 
1 60 
4 50 

99 
I 39 

59 

59 
3.50 
3 25 

90 
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No Soldering Heguitedl for 
designing and building incre- 
dable circuits. 4 sues, modular 
and expendable; each unit 
includes e pad of leyoul paper. 



VERYTHING FOR THE ELECTRONICS ENTHUSIAST 




• * 



i: 



Dual Trace Oscilloscope 



Resistance 

Substitution Wheel 



*5»5 



Convenient sue wi1h large. C45y 10 'Bad 
value seJeglion l Mi * n ;i rjl e <, you to select 
values Iron 5 ohms: la 1 M ohm m 3B steps by 
using most common dms-onj Complete 
wrth. leads and .insulated crocodile Clips. 





MULTIMETER 

Cap/Trans Checker 

Our best seller! 10O.Q0O 
ohm/volt sensitivity and 
ranges for everv lest set- 
up. Measures transistors 

Ico and Hfe tor both NPN 
and PiNP (also good for di- 
ode testing): burll-in tran- 
sistor oseiUatoT for capac- 
itance measurement 
Cat 0-1140 



SIGNAL GENERATOR 

Low-cost RF signal generator ideal for the 
hobbyist/amateur or service man, 
tJVCfltcjtnoan 



0-1312 






; H2 m**"f. X-Y eparolkXn, Z a* i lflhm*y modW*» 
ion, TV-V H (VkltO) lync wparator 
ully ihltJdKl iwrlchkio. regulalor poww iupp*v 
'or accuracy. nigh frequency niter in trie irtggiw 

mh 

Jmootti «c*5lf tictringM MUl hrtgoeci bffftind 

W MHr. 

met cofliptolf Hilrt rwo 10 -H noot-on probai 



'Drill HESB 

S 1 4 95 CatT.4751 




For hobbyist, technician, 
or tool maker, Very high 
speod - up to 3Q.O0O 
rpm (depending on vol- 
tagei with a high torque. 
Drill polish, grind, deburr. 
engrave, rout huff, carve, 
sand eit. Includes 4 hi- 
specd steel twist drills 3 
collets, grinding bit. 
wrench and tommy: bar, 
IX power cable a nd plas- 
tic case 



*99" Digital 
MULTIMETER 

Besides the usual voltage, cur- 
rent and resistance ranges it 
checks capacitors transistors, 
and diodes: measures transistor 
gain; includes audible continuity 
checker ; automatic zero of nil 
ranges high surge voltage pro 
tecnon, auotomatic over-range 
indicator. Cat G- 1 500 




AUDIO GENERATOR 

Square/ Sane wave oulput audio signal 
generator High accuracy- (he ideat 
partner forQ-1312 




S*| c I r ic * T IO « 



Oulpul cc»!hJl n.jh'i i« lp l.i i JWUBI 
SJn*w*vi mrturt: JgKi TOkHj. jv 
*j u .r. -rf**,'» ram rftVB-nmi 
fflflK*. */- J* m ±m>il 




TEUETEXTISHERE! 



Concord 
TABLE-TOP CHESS 

he most powerful bflftery-oper- 
led unit available 1 Con card's 
legant styling conceals a fast, 
cwerful program, capable of 3 
jvels of play including Mate-in- 
■ probtem solving. 

SOLAR * 9 

Experimenter's Kit 

Contains an encapsulated so- 
lar cell with light intensive r, 
motor, wire and an informs* 
Hve booklet on solar energy 
and its applications. See how 
light can be efficiently convert- 
ed into electrical energy 1 
CatV-2tOO 

*8 9B 




19" RACK 
MOUNTING CASE 

Professional quality black 
instrument case fits stan- 
dard 1 9" racks, overall 
they're 16.75" x 9.8'' ,x 
5.5" Supplied Hat, ass- 
embly takes |ust a couple of 
minutes. Heavy gauge 
|0, 1 2") Ironi panel; lopand 
boi torn pre- punched for 
ventilation. 

TRANSFORMERS 




Digital s 89 95 
Frequency Counter 

Superb design uses latest IC tech- 
nology. Low component count 

makes it very reliabfe and easy to 
build. Measures frequency to 500 
MHz (with optional pre* scaler} and 
period both with &7 digti resolution. 
Supplied win the exclu* 
sivfl [»ck Smi|h simplified Circuit 
hoard Wiring, s top- by ate p instruc- 
tions and a quality pre- punched 
and silk screened Front pane) and 
case- Cat K-3439 

PreScaler Kit 

Increase ihe range of your K-3439 
Frequency Counter to a more pro- 
fessional range of operation, ..10- 
500MH, S «« M 

CbiK-3432 ** 



DSE2155 



FTimiry. 
Seconder* VertMQrj: 1 1 TV, eOHi 

3.5. 13 & 15V 
SaeoniiirY Current: i ftrnp. 

Teritr&njmarn- Flying Lea-Is 

C.iM-2155 63. 75. fl& 

10 up $5.50*0 




Pnmiry. 1 1 TV. AC 

Tipped SeeontUry T 5, 1 7,5. 20. 1 4 

VdcpQfjs: Z7.5. 30 wrti 

MCDndary Current: 1 Amp 

Terminitio-i: Salder Lugi 



NEVER HEARD OF TELETEXT? You re not alone! 
Many people don't know that text &■ graphics 
are transimitted as digital data in the 
Vertical Blank! 



BU 

TBI- 
And 



nking Interval on vourTV' m tM \_M %J *^ ^. ^aj I 

-Irf ThiS>n6C006gf 




Cat K-63 1 5 
Easy to build circuit board with 
screened overlay showing com- 
ponent layout far aa*y aaaombly* 
com** with pr*-*djuBt*rJ and prw 
■ Biamblad decoder modul*. Requires 
very littl* *dju*tnn*nt. * Housed in attract* 
Ev* cut with tcrtannd front and r*ar nan* Is 
'You'lf b* proud to have it on your video ahalf 
-Just wait until your frainds ask what It is! 

* Comets complete with SI button remote control. 
#T*l*t**t Services are FREE - no uiar faaa, no 
scrambled signals-* Watch regular TV, view 
Teletext pages* or *«* the text over tha regular TV picture. 

* Decoder can be sat to n*wsf!a«h page warning you of hot 
news stories. 





T^i* i»rj#i! i#V-fT"itr, if ii iginni nil»>vit<Dn cillad Elactn '! i p r odi-'LnJ by TiH B-DKfcjfinga' L-rL-"\i:- 0h« 11 
wiriibt* hh*f« on 'iMCFK Chuwm 12 l| I* «4« hnk«4 10 rhi V*l «( Sgp*rn*ii«n WT 6S <Arl»(Kf. *"d U "l*v* r^Hifilt >s tw» 
9.000 ertH'TV fcrttimi wish* 32 thRua hanii. IE n ifsa raMo* la BnYor* w1h a TVRD diiN on 0» Galixy ■ mf 1». 
1'inipandir IB. ind dpi lh« SPN chir-^itJ of Smcom 3, iFiPiiparrdtar A 

Atong wilh Fi«ciii. i* i cQr-in*r,> fehtr hnki W>LRC*«ih W/TBS ■!»* erqdueii « buvmi "*n*g«H*t'"fillHd CcbHitkL wk* r# 
11 p*S« <&' T S-"""^! SjUitW! WfSL *WCXirxSOTC >lCKk pr^it. jlorg wli i lo~a ruling pagi a' il«t. inte"-n:ion ind 
btinnmu hudlmiu ILjcJ*-*.: i ih idi nmuhw«Ui»hr w,rh Eltari' f lacfr* n*irj or p#g» 100 ClbUllH <*n Mfl* JOl I 

EIku ■ a j 1 QO-Hpi mpgiiin* rtiih Iticbf Mpkitig n*«rL ~Kt IWr»~ bvmMH h"f 3>n« Md inrorrrnnen. tpom KSW. 

p.'ii! erf ■ birttm (*£ WtAL ■ 

* -KnMi' Mwy Imqi itW«KT |*mti II lh« «flt«uAtUril>VWi«i1td I HFOTEXT M>V<t ptwiuttd by Ihi U~™rniy ar WiMOrtfin 
tnd ^viilihk. en l*i#visnjn iUliahi :hro-jghoul Etui jii I* IMFQTEXT pcnvidai gmnt hvh dfliil*<j WMlhir. 
raporti and c":*i mid y«r>iul rrurki: ir\loFminii5n 

TtwDiliifUfHfHin KTTV - \<*m AnefLn' hl*;w*.i vM WRO - Ouofl't K«yhk>. 

T-tatm! -nl bi 4h* Will wnnumilivii iww tf Mh IiW I HDi ind bnvMl ' 



tmvm AHV ftequ ires Pre-tuned composite vtdao and audio outputs from your VCft(0*ta or 

■M II | P B VHSJ, Satellite receiver, component - TV tuner, some cable - TV decoder, or 



tomfl newer TVs with composite tuner outputs. 



WHERE THE ELECTRIC ENTHUSIAST IS # 1 ! 




ORDER TOLL FREE 
1-800-332-5373 



ELECTRONICS 

INCORPORATED IN THE STATE OF CALIFORNIA 



(MON-FRI.6AM-6PM PACIFIC TIME) 
And don'i forget to send for our 



Asis 



STORES M: 

BERKELEY; 

REDWOOD CI1Y: 

SAN JOSE: 

STORE HOURS: 

MAIL ORDERS: 
HEAD OFFICE: 



2474 Shottuck Ave., (415) 4SA 0755 

390 Convention Way. (415)368 8844 

4980 Stevens Creek Blvd. (408) 241 2264 

San Joie » Berkeley 10 AM - 6PM EVERYDAY 

Redwood City 10AM -6PM Mon - Sal: 12-5PM Sun 

PO Box 8021. Redwood City, CA 94063 

390 Convention Way,- Redwood City, CA 94063 






Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 



Earn up to 
$30 an hour | 
and more! 



|X Learn at home in spare time. 
Vo previous experience needed. 

ii mill 

No costly school. No commuting to class. 
The Original Home -Study course pre- 
pares you for the "FCC Commercial Radio- 
telephone License". This valuable license 
is your "ticket" to thousands of exciting 
jobs in Communications. Radio-TV. Micro- 
wave, Computers. Radar. Avonics and 
more! You don't need a college degree to 
qualify, but you do need an FCC License. 
No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 
cost ! GUARANTEED PASS - You get your 
FCC License or money refunded. Send for 
FREE lacts now. MAIL COUPON TODAY! 

r YominiiriD Mjc^ucnoffs" " 

FCC LICENSE TRAINING, Dept 90 
P.O. Box 2Z23, San Francisco, CA 94126 
Please rush FREE details immediately! 

NAME 

ADDRESS 
CITY 



STATE 



. ZIP 






■> 










switches and a 1-1-1-2-4 string of 
resistors to obtain a workable de- 
cade box. With that circuit, closing 
just one switch gives the desired 
resistance. A variation of that cir- 
cuit is shown in Fig. 4, which uses 
five single-pole double-throw 
(SPDT) switches. The catch is that 
each switch must have a center-off 
position or the circuit won't func- 
tion properly. 

REPORTING SHORTWAVE 
RECEPTION 

I've recently become an avid 
shortwave listener, and now I want 
to start collecting QSL cards. I un- 
derstand that foreign stations want 
SINPO reports. What's SINPO?— 
R. N. H., Brentwood, NY. 

A welt-prepared reception re- 
port can be very helpful to a sta- 
tion's engineers and program 
managers. They'll send a QSL (ver- 
ification) card if you send them 
enough information to prove that 
you actually heard their broadcast. 
List the station's call letters (if any) 
and frequency, the time (in GMT 



wire at a supermarket. Later, I 
thought about that clerk's questions, 
and I wondered whether he was 
really trying to be helpful. — E. O. C, 
Port Chester, NY. 

Oh, if we only had more clerks 
like the one that tried to help you! 
He wasn't being nosey; he really 
was trying to be helpful. When he 
asked about the "size" of your 
speakers, he most likely meant 
their impedance, not their diame- 
ter (6 inches, 12 inches, etc.) A 
loudspeaker is an AC-circuit de- 
vice that has capacitance, induc- 
tance, and resistance, and all of 
those resist, or impede, the flow of 

TABLE 3— WIRE SIZE VS. 

MAXIMUM LENGTH FOR 

15% POWER LOSS 



B&S Gauge 


4 ohms 8 ohms 16 ohms 


24 


11 


23 47 


20 


30 


60 118 


18 


47 


95 190 


16 


75 


150 300 


14 


120 


240 475 





S 


TABLE 2- 
1 


-SINPO CODE 
N P 







Signal 
Strength 


Interference 


Noise, 
Static 


Propagation 
Disturbance 


Overall 
Merit 


5 
4 
3 
2 

1 


Excellent 

Good 

Fair 

Poor 

Barely Audible 


None 

Slight 

Moderate 

Severe 

Extreme 


None 

Slight 

Moderate 

Severe 

Extreme 


None 

Slight 

Moderate 

Severe 

Extreme 


Excellent 

Good 

Fair 

Poor 

Unusable 
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or Greenwich Mean Time) you 
heard the broadcast, and some- 
thing about the contents of the 
program, such as "Announce- 
ments in English, then French, fol- 
lowed by a piano and flute duet." 
Follow this with the SINPO code, 
in a format something like this: 
S5-I5-N3-P3-03. The complete 
SINPO code is shown in Table 2. 

WIRING EXTENSION SPEAKERS 
I stopped in a hi-fi store to pur- 
chase wire for extension speakers 
that I'm adding to my stereo. The 
young clerk really got on my case. 
He asked me all kinds of things about 
speaker size, how far away my 
speakers would be located, and lots 
of other fool questions. I walked out 
and purchased a spool of speaker 



electricity. The combination of all 
three is called impedance, which 
is specified in ohms. 

Whenever a speaker is con- 
nected to an amplifier, there will 
be some power loss in the speaker 
cable. The longer the cable, and 
the smaller its diameter, the great- 
er will be the power loss. 

When the cable size is too small, 
that is, when its impedance ap- 
proaches that of the speaker itself, 
there can be a reduction in speak- 
er volume, as well as a decrease in 
the speaker's low-frequency re- 
sponse. Table 3 shows the max- 
imum wire length that can be used 
between the amp and the speak- 
ers so that line losses do not ex- 
ceed 15% of the power being 
delivered by the amplifier. R-E 



26 
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I) Non-Linear Systems 



SL»J BSQ3EEED LEADER 



FLUKE 



SERIES 



MULTIMETERS 



M 



BECKMAN'S 

CIRCUITMATE 

ALL UNDER $100 



® 



AVAILABLE NOW. , . 




• 0.3% Accuracy 

• Manual or 

Autorange 

10A + mA Range 

• Beeper 

• "Touch-Hold" 

Function 



$A?9f 




! 64 



95 



Clrcuitmate DM 20— 
3 Vi -digit, pocket-size 
multimeter; 0.8% Vdc 
accuracy, diode test, 
hFE test, conductance, 
10 amps AC and DC 
ranges, auto- polarity 
auto-zero, auto- 
decimal 



75 
73 



89 95 
69 9E 



4CPRECISIQN 



WE CARRY A FULL 
LINE OF FLUKE 
MULTI-METERS. 

IN STOCK NOW 

SALE ENDS JAN. 31 



DYNASCAN 

COR PQ R ATI ON 




s 79 



95 



Circultmate DM-25— 
3Vi digit, pocket-size 
multimeter; 0.5% Vac 
accuracy, diode test, 
capacitance, continuity 
beeper, conductance, 
10 amps AC and DC 
ranges, auto-polarlty, 
auto-zero, auto- 
decimal 




69 



93 



Circuitmate DM-40 — 
3'/i-diglt multimeter; 
0.8% Vdc accuracy, 
diode test, auto- 
polarity, auto-zero, 
auto-decimal 



>89 



95 



Clrcuitmate DM 45 — 
3'/! -digit multimeter; 
0.5% Vdc accuracy, 
diode test.contlnuity 
beeper, 10 amps AC 
and DC ranges, auto- 
zero, auto-polarity, 
auto-decimal 



S*KPRiCIS10l\i 



100 MHz Dual Time Base 
SCOPE MODEL 

1590 



INDUSTRIAL 
TRANSISTOR 
TESTER 



BREAKS THE PRICE BARRIER 
WITH THESE HIGH PERFORMANCE 
OSCILLOSCOPES 

100 MHz Dual Trace/ 
Dual Time Base 

• 1 mV/div sensitivity 

• 23 calibrated sweeps 

• Rectangular CRT with internal 
graticule and scale illumination Does not ircllJde prabes 

" Signal Delay Line ($60.00 a pair when purchased with scope) 






MODEL 
5208 

Now with HI/LO Drive 

Works in-clrcult when 
others won't 

Identities all three tran- 
sistor leads 

Random lead connection 

Audibly and visually In- 
dicates GOOD transistor 




PRICE DOES NOT 
INCLUDE PROBES 

• ImV/dlvlsion sensitivity to 70 
MHz 

• 500 n V/divlslon cascade 
sensitivity 

• Four-input operation provides 
trigger view on 4 separate inputs 

• Alternate time base operation 

• Switching power supply delivers 
best efficiency and regulation at 
lowest weight 



QUANTITIES ARE LIMITED 



WV 312-730-703 



212-730-7030 

ADVANCE- 
ELECTRONICS" 

26 WEST 46th STREET. NEW YORK. N.Y. 10036 




What can you do 

Just aboul 



CIE can show you how. 

Computer technology. Satellite communications. 
Cable television. Cellular radio. Digital electronics. 
Robotics, Just a few of the hottest career areas 
in electronics. The ones everybody is talking 
about. The ones that are changing the way we 
live, the way we do business, the way we enter- 
tain ourselves. The best way to start a career in 
any of them? By learning the basic electronics 
theory and principles of how they work from CIE. 

Join a leader. 

Leading the world in specialized electronics train- 
ing, CIE is the largest school of its kind with over 
25,000 students at home and abroad. And with 
over 50 years of experience teaching electronics 
to thousands of men and women through proven 



methods of independent study without class- 
room sessions. 

Learn as much as you want, 
when you want. 

Whether you're interested in learning new skills 
or upgrading old ones, earning a diploma or an 
A.A.S. degree, CIE can match your needs with 
courses and programs that let you start where 
you want, go as far as you want from a basic 
beginner course all the way to CIE's Associate 
in Applied Science Degree in Electronics - a 
comprehensive program that prepares you for 
advanced electronics careers. 

Custom training 
.equipment helps you learn. 

CIE believes in the importance of learning by 




with electronics? 
anything. 



doing. So most of our courses include special- 
ized training laboratories keyed to specific less- 
ons for practical experience through teaching 
experiments. Our CIE Microprocessor, for 
example, comes fully assembled and ready to 
use to teach you how a computer CPU works 
through a series of experiments you perform 
on your own. 



r 



World Headquarters 



Are you ready? 



If you're ready to do something now about your 
future, there's no waiting to enroll with CIE. Get 
all the information you need to enroll simply by 
calling us toll-free at 1-800-321-2155 (in Ohio, 
1-800-362-2105). Or mail in the handy reply 
coupon or card to Cleveland Institute of 
Electronics, 1776 East 17th Street. Cleveland, 
Ohio 44114. 



Cleveland Institute of Electronics. Inc. 

1776 East 17th Street - Cleveland, Ohio 44114 

H Please send me your CIE Off -Campus Studies Catalog, 
including details about the Associate Degree program. 
I understand there is no cost for the catalog and a CIE 
representative may call, but there is no obligation. 

Print Name 




Address. 
City 



Sta<e 



Apt. No.. 
Zip_ 



Age_ 



_Area Code/Phone No. 






Check box for G.I. Bill bulletin on Educational Benefits 
l ! Veteran [J Active Duty 

MAIL TODAY! 



Equipment Reports 



STB Systems Chauffeur 
Video Board 

Now you can use color/ 

graphics software with your 

monochrome monitor. 



IF YOU RE SHOPPING FOR AN IBM PC OR 

a PC-compatible computer, some- 
where along the line you'll be 
forced to choose a display option. 
You have the choice of getting a 
monochrome adapter and a 



H 



www 



Pi 
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monochrome monitor, or a color/ 
graphics adapter and color 
monitor. (And if you opt for color, 
then you have to decide between a 
composite and an RGB monitor.) 
How do you choose? 



Color displays are nice, but if 
you work on text for very long, 
you'll soon grow tired because of 
the poor resolution. And you'll 
soon resent that you paid so much 
for an RGB monitor that can't dis- 
play images as sharp as a less-ex- 
pensive monochrome monitor 
can. But monochrome monitors 
have their drawbacks, too — es- 
pecially if your software runs only 
with a color-display adapter. Rul- 
ing out buying one of each 
monitor type, it seems that making 
the right decision is rather diffi- 
cult. 

But now there's something to 



o 



o 



Ui 

O 
o 
< 

DC 

32 



XM AS SPECIALS! 



Jerrold Cordless Cable 
T.V. Converter 



(58 CHANNELS) 



MODEL LCC-58 , 



ANY QUANTITY 



ELECTRONICS 

770 Amsterdam Ave.. New York. NY 10025 

■ Write for FREE 136 page Catalog H 



^ TC1/ . in/A WIRELESS REMOTE CONTROL 
ir IfcKJVIKA TV TUNER CABLE CONVERTER 



/ 



/ 



s pECiAL 



MODEL-6510 

140 

WITH VOLUME CHANNI 
CONTROL S139.! 



is 



RG59W75 0HM 
Co-Axial Cable >"■ "k» 

Copper Braided ""•"f"* 

Shield ctoMnrMB 



'44"/1000 ft. 



ICONNECTORSI 



r-sg 

separated lerrule 



6 C '1000 LOT 
1HJ100LOT 



£^ 



F-59ALM 

wilhaltachedV:" grip ring 



7 C n 000 LOT 

1ZC' 100 LOT 



F 56 AVAILABLE UPON REQUEST 



SHIPPING CHARGES 

ForOrdtn ADD 

125 100 IS SI 

1100 1500 SB SO 

1500 1750 110 50 

1750 and up 115 00 

J TEH CARD • VISA 



MATCHING 
TRANSFORMER 



21g/iooloi 



2WAY-75BHM 
U/V SPLITTER 



49^/100 lot 

59c 50 LOT 
98e(EA 



Send Purchase Order. Check. 
Money Order or COD 

or Call Toll Free 
800-223-0826 

in N.Y. Stale (212) 865 5560 
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Build IBM-PC compatible 
Heathkit computer and 
save, or buy assembled. 




Heath Company 

Dept. 020-376 

Benton Harbor, Michigan 49022 

YES I Please send me a copy of the 
all-new FREE Heathkit Catalog. 



More than just a catalog, a trustworthy guide to what's oew io electronics and computers. 

News about important product innovations is packed 
into every page of the quarterly, full-color Heathkit 
catalog. Ever since radio became electronics, the il- 
lustrated Heathkit Catalog has been a guide to new 
and exciting kit products for people like you to build. 
Enjoy and learn from them, while saving money in the 
process. What sets the Heathkit catalog apart is its 
range of high quality products and accurate informa- 
tion to help make your buying decisions easy. 

All you have to do is fill out the coupon to get your copy 

- Heathkit 

Heath 
Company 

A subsidiary oi Zenith Electronics Corporation (i , ; .o ; ; ; 



Name- 



Address _ 
City 



rteaifikii 



CL-775DR1 



Zip. 



.State- 



make that decision easier: the 
Chauffeur video board from STB 
Systems, Inc. (601 North Cienville, 
Richardson, TX 75081). That add-on 
board takes the place of IBM's dis- 
play adapter and acts as both a 
monochrome and a color adapter. 
Color displays are converted into a 
format that is compatible with a 
monochrome monitor. It's a good 
compromise. 

The chauffeur is software-com- 
patible with the IBM color/graph- 
ics adapter, and it is hardware-and- 
software-compattble with the IBM 
monochrome/printer adapter. In 
its text mode, it allows an 80- 
character x 25-line display, and 
provides underline, blink, re- 
verse-video, hidden, and dual-in- 
tensity character attributes. Its 
video memory is16K in text mode. 

In its color mode, the Chauffeur 
converts a color display into a 16- 
level gray scale, and supports the 
IBM standard resolutions of 640 x 
200 x 2 colors (shades) and 320 x 
200 x 4 colors (shades). Its video 
memory in the graphics mode is 
32K. 




Setting up the Chauffeur 

Installing the Chauffeur is sim- 
ilar to installing any other add-on 
card to a PC or compatible. The 
well-organized and well-written 
manual helps to make the process 
as easy as possible. Before the 
board is physically installed, all 
that's required is setting a few 
switches. First, a switch on the 
PC's motherboard must be set to 
indicate that a color/graphics dis- 
play adapter is installed. Then, 
some jumpers and switches must 
be set on the Chauffeur itself. Two 
DIP switches are used to set the 
address of the parallel port, and 



the other two are set according to 
the type of monitor you have. {If 
your monitor isn't listed in the 
manual, you may have to adjust 
those switches after the board is 
installed.) A jumper lets you 
choose between displaying color 
screens as 16 shades of gray and 
displaying colors in only two 
shades (full intensity and black). 

Can the Chauffeur and a mono- 
chrome monitor really replace a 
color/graphics card and color 
monitor? No. The Chauffeur has 
some disadvantages. For example, 
although colors are displayed in 
sixteen shades of gray, not all 
monitors can display all the 
shades. We found that much color 
software was hard to use because 
many of the colors ran together. 
We suggest that you see the 
Chauffeur in action — running the 
software you're interested in — 
before you buy. 

The shading selection is chosen 
with a jumper on the Chauffeur 
board. Some color software looks 
better in 16 shades, some doesn't. 
Unfortunately, you have to open 
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ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 



cam actuated, true zero 
insertion - tin plated solder 
tail pins - capable of being 
plugged into dip sockets, 
Including wire wrap. 
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ARM YOURSELF 

AGAINST STATIC WITH 

NTE'S NEW PATENTED 

FIELD SERVICE KIT. 



Static electricity is a real hazard to sensitive electronic 
equipment. Now you can protect valuable components in 
the field and in the plant with NTE's new Field Service Kit. 
Our Kit includes everything you need to keep your 
equipment free of static — a 24" x 24" table top work mat, 
wrist strap with 8' coil cord, 15' ciip-on grounding line and 
anti-static component storage bags. Both the wrist strap 
cord and grounding cord contain integral current limiting 
resistors. 

Unlike other kits currently on the market, NTE's 
patented* three- layer construction 
produces controlled static drain, 




eliminating the danger of sparking and the chance of 
additional component failure during the repair operation. 
The static-dissipative, vinyl work surface is durable and 
its bright green color enhances visibility. The entire Kit 
folds down into a compact unit and comes with its own 
zip-close bag. 

Look for NTE's new Field Service Kit and our other static 
control products — including our anti-static foam, for 
shipping and storing equipment, and separately 
packaged wrist straps — at your local 
NTE distributor. 

"Patent issued November 8. 1 983. 
U.S. Patent No. 4.414.260. 



NTE Electronics, Inc. 

44 FARRAND STREET • 8LOOMFIELD, NEW JERSEY 07003 
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SEE YOUR DEALER TODAY 
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HERE'S A TIP 
THAT'S PERFECT! 

AM/FM AUTO RADIO 
AND CB 

Tirestik'K 

GOLDEN SERIES 



BARE-HANDS TUNABLE 

"NO TOOLS NEEDED " 

HIGH PERFORMANCE ANTENNAS 



ALSO ANTENNAS FOR 

CORDLESS TELEPHONES 

MONITOR SCANNERS 

Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 



Tlnitlk' Annum Compiny 
£614 Easl AdamsfPhoenix, AZ 85034 



Name . 
Street . 
City 

State _ 



.Zip. 



Serving the CB and 
Communication* Market Since 1962. 



5 YEAR REPLACEMENT WARRANTY 



CIRCLE 1 DO ON FREE INFORMATION CARD 



up the PC to get to the video board 
to change the jumper. We wish 
that STB Systems found some way 
to make the shading mode switch- 
selectable from the rear panel. 

Many software packages are de- 
signed to run on both mono- 
chrome and color monitors. Such 
software checks the computer's 
configuration switches or jumpers 
to determine which monitor is at- 
tached. Of course, when you use 
the Chauffeur, the software thinks 
that you have a color-display 
adapter installed. That can be a 
disadvantage because the stan- 
dard monochrome display often 
looks better than the Chauffeur's 
converted color display. 

The Chauffeur package comes 
with PC Accelerator software that 
offers print-spooling, RAM-disk 
emulation, and some keyboard- 
enhancement features. We did not 
test that software. 

So, you still haven't made up 
your mind — monochrome, color, 
or the Chauffeur! Well, at $395, 
the Chauffeur isn't cheap. But 
then neither are RGB monitors. 
We found the Chauffeur to work 
amazingly well with some software 
packages, but not so well with 
others. How do you really makeup 
your mind? Have a dealer demon- 
strate the Chauffeur with the soft- 
ware that you will use the most; it's 
the only way to tell if the Chauffeur 
is right for you. R-E 



Scope DVM-638 
Multimeter 

A full-featured meter at a 
budget price. 




CIRCLE 6 ON FREE INFORMATION CARD 



ASK A HOBBYIST OR TECHNICIAN 

about the features that they would 
like to see in a DMM, and you 
would get a "wish list" that's a yard 
long. Ask the same person what a 
meter with just a few of those de- 
sirable features would cost, and 
the response is likely to be just a 
wistful look, or a roll of the eyes. 
But a decent meter, one with 
some of the "bells-and-whistles" 
that can help make a troubleshoot- 
ing job, or any other kind of job, a 
lot easier need not cost an arm and 
a leg. Consider, for instance, the 
DVM-638 from Scope, which is 
available through Fordham Elec- 
tronics (260 Motor Parkway, Haup- 
pauge, NY 11788); its impressive 
array of features, and its budget 
price, make for an exciting com- 
bination. 

The DVM-638 

Just in terms of the number of 
features, the DVM-638, offers far 
more than the typical DMM. But 
all the "bells-and-whistles" in the 
world can't turn a poor meter into 
a good one. They can, however, 
turn a good meter into a great one. 

The DVM-638 starts out as a 
good meter. It performs ail of the 
basic functions one would expect 
of a digital multimeter, and does 
them well. DC voltage is measured 
over 5 ranges, from 200-mV to 
1000-volts full scale; onthe200-mV 
range, levels as low as 100 |j,V can 
be measured. DC accuracy on all 
ranges is specified as ±5% of read- 
ing + 1 digit. The unit is overload- 
protected to 1000-volts DC or peak 
AC on all ranges. 

AC voltage (rms) is also mea- 
sured over 5 ranges, with the top 
range being 750 volts. Basic ac- 
curacy is specified as ±1% of read- 
ing + 4 digits, except for the top 
range (750 volts), where it is ±2% 
of reading + 4 digits. The unit is 
overload-protected to 750-volts 
rms on all ranges except the lowest 
(200 mV), where the overload pro- 
tection is specified as 300-mV rms 
for a maximum of 15 seconds. 

The unit can measure AC and 
DC current. AC current is mea- 
sured over 4 ranges, from 2 mA to 
10 amps full-scale; on the 2-mA 
range, currents as low as 1 llA can 
be measured. Accuracy is ±1% of 
reading + 4 digits on all ranges 
except the 10-amp range, where it 



CLEARANCE! 
TEST EQUIPMENT 




SOME EXAMPLES: 



BIOMATION 



■mm 



K102D 
K105D 



ANALYZER 
ANAI V/.l-V 



BEEHIVE 



TOPPER TERMINAL 
W MICROCOMPUTER 
DM f» BURROUGHS 
COMPATIBLE TERMINAL 



UN1PAK II 

l.OTA 

29A 

DATASODTH 



PROGRAMMING PACK 
CONTROL UNIT 
PROM PROGRAMMER 



HEWIBTT PACKABD 



I610B 

[SI IA 
TERMINALS 

HTffl 



ANALYZER 
ANALYZER 
VARIOUS MODFJ.S 



ISO 
DOLCB 



CASE (BOTH) 



COMEX 1 
COMEX s 

1(14' I 



MODEM 
MODEM 
MODEM 



i2MA 
GRID 



ANAI.YZLH 



MPS 22? 
MDS 225A 
MDS-230 
MDS- 286 
MDS 286A 

TEITHOliU 



MO SYSTEM 
MD SYSTEM 
MD SYSTEM 
MD SYSTEM 
MD SYSTEM 



MD SYSTEM 



MICROCOMPUTER,' WAM 

TERMINAL OFFICE A SS ISTANT 



ACT NOW. 

Quantities are limited. 
The first reasonable offers 

will be accepted. 



For our Hot Sheet on the 
complete inventory, send in 
the reader service card or 
call 

800-824-2873 

for details. 
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Overstocked and discon- 
tinued test equipment is 
being sold by U.S. Instru- 
ment Rentals at clearance 
prices. Equipment is pre- 
owned, fully tested and 
warranted. Thousands of 
models from over 100 
manufacturers are repre- 
sented: HP, Tektronix, 
Fluke, Intel and others. 
Special financing is 
available. 




AN OFFER! 

Some overstocked equip- 
ment has to move fast! 
Offers are being accepted 
for analyzers, scopes and 
development systems. . . 
Products include: HP, 
Tektronix, Intel, Dolch 
and more. 

United States 
Instrument Rentals, Inc. 

"^ A U.S. Leasing Company 



Ih 



2988 Campus Drive 
San Mateo, CA 94403 



Please write in your work 
phone number and address 
on the reader service card. 
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is specified as ±1.5% of reading + 
4 digits. The 10-amp range is not 
fused; all other ranges are pro- 
tected by a 250-volt, 0.8-amp fast- 
blow fuse. 

DC current is also measured 
over 4 ranges, from 2 mA to 10 
amps full-scale. Accuracy is spec- 
ified as ± 0.8% of reading + 1 digit, 
except for the 10-amp range where 
it is specified as ±1.5% of reading 
+ 1 digit. Overload protection for 
the DC-current function is similar 
to that of the AC-current function. 

Resistance is measured over 6 
ranges, from 200 kilohms to 20 
megohms full-scale; on the 200- 
kilohm range, resistances as low as 
0.1 ohm can be measured. On the 
200-kilohm range, the specified 
accuracy is ±0.8% of reading + 3 
digits; on the 20-megohrn range, 
the accuracy is specified as ±1.5% 
of reading + 1 digit. On all other 
ranges, the accuracy is specified as 
±0.5% of reading + 1 digit. The 
unit is protected against overloads 
to 250 volts DC or rms. In addition, 
there is a low-voltage resistance 
function. When that function is se- 




lected, via a front-panel switch, 
the unit will output less than 0.25 
volts when making resistance 
measurements. That voltage level 
will not turn on silicon junctions, 
thus allowing in-circuit resistance 
measurements to be made. 

Bells and whistles 

Now we get to the "good stuff." 
Those are functions and features 
normally found only on the most 
sophisticated (and expensive) 
meters. 

The DVM-638 has a built-in ca- 
pacitance meter. It is capable of 
measuring capacitance over 5 



ranges, from 2 nF to 20 liF full- 
scale. On the 2-nF range, capaci- 
tance as small as 1 pF can be mea- 
sured. Accuracy is affected some- 
what by the dissipation charac- 
teristics of the capacitor itself; 
overall, it is specified as ±1% of 
reading + 4 digits. 

While all meters measure resis- 
tance, a function that is gaining 
popularity on high-end units is 
conductance. (Conductance is the 
reciprocal of resistance and is 
measured in Siemans; the Sieman 
was formerly known as the mho.) 
That's because that function 
provides an easy way to test for 
leakage. The D VM-638 offers a 200- 
nS conductance range. That effec- 
tively increases the unit's resis- 
tance-measuring ability to 10,000 
megohms, although the user will 
have to perform the conversion 
from conductance to resistance 
himself; that task is made easier by 
the inclusion of an nS-to- 
megohms conversion chart in the 
manual. 

The unit also provides a tran- 
sistor- (H FE ) test function. When 






o 



o 



Q 
< 

tr 



38 




Welled 
WTCPR $77.50 

Safe for IC soldering. Closed loop, low-voltage circuit 
automatically controls output. 700 F 1/16" screwdriver tip 
provided. 600 F and 800 F tips available. Power unit has 
non-heat sinking iron holder, storage tray for extra tips 
and tip cleaning sponge with receptical. Send for free 
W.S. Jenks & Son electronics tool catalog for complete 
accessories. 
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2024 West Virginia Ave, ME 
Washington, D.C. 30002 
TOLL-FREE OflOEH LINE: 1-800-63B-6405 
Please send the indicated material 

Weller WrCPft Soldering Station ffl S77.50 

FREE W.S. Jenks i Son Calalog 

Check/ Money Order 

MasterCard Visa Am. Exp. 

Card No. ^_^__^^_^^_ Exp 

Signature , 

Name 

Address 

Cilv . 





FREE CATALOG! 

Over 100 pages- Wide selection 
of tool sets, test equipment, 
soldering and desoldei Ing 
equipment, telecommunica- 
tions and specialized elec- 
tronics assembly lools. 
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VA residents add 4% lax: DC residents add 6% tax. 



NOISE REDUCTION 
FOR UNDER $10. 
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Even the finest equipment in the world can't guarantee noise-free operation. 
One "dirty" connection anywhere in the audio/video chain can cause unwanted 
noise or signal loss. 

"MORE THAN A CONTACT CLEANER" 

CRAMOLIN 8 is a fast-acting, anti-ox Wiling lubricant that deans and 
preserves all metal surfaces. Including gold. 

When appl ied to metal co ntacts and connectors, CRAMOLIN'*' removes 
resistive oxides as It forms a protective molecular layer that adheres to the metal 
surfaces and maintains maximum electrical conductivity. 

CRAMOLIN* - USED BY THOSE WHO DEMAND THE BEST: 

Amp«x Gerwii Electric MCKSonY) RCA 



Capflo* Resorts 
Dotby Laboratories 



Hewitt! PMtlfd 
Mcintosh Lata 



SEuder-Rpyo* 
Stttichcrati 

SINCE issa 



CAIG 



LABORATORIES ... 
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Your guide to every- 
thing that's new in elec- 
tronics, computers and technical 
education. Over 400 items. Discover 
fascinating kits to build, enjoy and learn 
with, as well as assembled high tech products 
for home, business and hobby. 



Get our 

famous High Tech Catalog 



Heath Company 

Dept. 020-374 

Benton Harbor, Michigan 49022 

MAIL COUPON TODAY and receive the latest 
issue of the Heathkit Catalog free of charge 
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. State . 
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A subsidiary of Zenith Electronics Corporation 
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testing a transistor, the device is 
plugged into the appropriate sock- 
et (NPN or PNP) on the meter. The 
transistor's gain (H FE ) is then dis- 
played on the readout. 

You can, of course, test con- 
tinuity with any meter, but the job 
becomes easier if an audible in- 
dicator is provided. Such tones are 
becoming standard on most better 
DMM's, and this unit is no excep- 
tion. The tone is switch-selecta- 
ble. In addition, up-arrow and 
down-arrow annunciators on the 
display are used to give a quick 
visual indication of continuity. 

Finally, the unit has a level-de- 
tector function that can be used to 
sense high and low logic levels. In 
that function, the input is com- 
pared to an internal 0.8-volt refer- 
ence. The result of that com- 
parison is displayed on the read 
out via the up-arrow (logic low) an- 
nunciators. The audio tone, if se- 
lected, sounds on inputs that are 
below the reference. 

The unit is supplied with man- 
ual, vinyl carrying case, set of test 
leads, battery, and spare fuse. The 
manual is small, but fairly com- 
plete. It includes just about every- 
thing you might expect, except 
perhaps for some information on 
the unit's theory of operation. 
Also, while the location of the cal- 
ibration adjustments in the unit 
are indicated, further details on 
calibration were not provided. A 
detailed schematic is included, as 
well as a parts-placement diagram. 

Our only real complaint with the 
DVM-638 is in the area of mechan- 
ical construction. We subjected 
the unit to "field conditions;" in 
other words, we dropped it to see 
how it would hold up. The result 
was that the range and function 
selector switches, located down 
the side of the unit, ceased to work 
properly. Evidently, the impact 
(the unit was dropped onto the 
floor from bench level) caused the 
case to bind the switches. The 
problem was fixed by opening the 
case to relieve the situation; once 
everything was buttoned up, the 
unit worked perfectly. The unit's 
high-impact plastic case was un- 
marred by the test. 

The bottom line on the DVM-638 
is value. At its price of $79.95, you 
will have a tough time finding a 
unit that is its equal. R-E 
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THE WIRELESS TELEPHONE TRANSMIT- 
TER model WTT-20 is only the size of a dime, 
yet transmits both sides of a telephone con- 
versation with crystal clarity. Completely au- 
tomatic. Uses power from the telephone line 
itself. Never needs a battery! Up to W mile 
range. Use with any FM radio. Complete kit 
only $29.95. Tax included. VISA and Master- 
Card accepted. FREE SHIPPING. DECO IN- 
DUSTRIES, Box 607, Bedford Hills, NY 
10507. (914) 241-2827. 
CIRCLE 127 ON FREE INFORMATION CARD 




DELTAX DUAL TRACE OSCILLOSCOPES 

WITH PROBES DX5020 20MHz $379.95. 
Built in component tester 5MV to 20V/DI V 0.2 
microsec. to 0.5S/D1V. Risetime less than 
17ns one year limited warranty. Also available 
DX5035 35MHz $527.00 DX5045 45MHz 
$789.95 DX5015S 15MHZ A/C DC $479.95. 
CA. residents add 6.5% tax. Shipping $8.50. 
Money orders, checks accepted. DELTAX 
DYNAMIC INC., 20955 E. Lycoming St., 
Walnut, Calif. 91789. Tel. (714) 594-7131. 
Telex: 503749 DELTAX. 
CIRCLE 252 ON FHEE INFORMATION CARD 














FREE CATALOG OF HARD-TO-FIND 
TOOLS is packed with more than 2000 quali- 
ty items. Your single source for precision 
tools used by electronic technicians, engine- 
ers, instrument mechanics, schools, labora- 
tories and government agencies. Also con- 
tains Jensen's line of more than 40 tool kits. 
Send for your- free copy today! JENSEN 
TOOLS INC., 7815 46th St., Phoenix, AZ 
85044.(602)968-6231. 

CIRCLE 115 ON FREE INFORMATION CARD 
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SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the Sinewave, Gated Pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Only $12.95 
plus $2.00 first class P&H. ELEPHANT 
ELECTRONICS INC., (formally Random 
Access) Box 41770-R, Phoenix, AZ 85080 
CIRCLE 120 ON FREE INFORMATION CARD 




CALL NOW 
AND 

RESERVE 
YOUR SPACE 

6 x rate £745.00 per each insertion. 

Reaches 225.379 readers. 

Fast reader service cycle. 

Short lead time for the placement of 

ads. 

We typeset and layout the ad at no 

additional charge. 



Call 212-777-6400 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to: 
mini-ADS, RADIO-ELECTRONICS, 200 
Park Ave. South. New York, NY 10003. 
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APPLE 11+ COMPUTER. 48K Apple 11 + 
Motherboard, fully populated, with Applesoft 
in ROM S250.00. Complete computer with 
Apple compatible keyboard, case, power 
supply, and motherboard $455.00. Starter 
system with single disk drive $645.00. Profes- 
sional system with dual disk drive and 
monitor $895.00. C.O.D. orders accepted. 
V.I.P. ELECTRONICS, P.O. Box 628, Forest- 
dale, R.I. 02824, (617) 755-9778. 
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MODEL 350 MULTI-PURPOSE WORK 

CENTER. This Multi-Purpose Work Center 
can be used to work on objects up to 9 inches 
in size plus tiny hard to hold objects. The 
Standard base tilts, turns and rotates to any 
work position. The tray base mount keeps 
small parts and tools at hand. (Combination 
of 376, 300 and 312) $47.95. PAN AVIS E 
PRODUCTS, INC. 2850 East 29th Street, 
Long Beach, CA 90806-2399. Telephone 
(213) 595-7621 Telex 18-2135. 
CIRCLE 259 ON FREE INFORMATION CARD 
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FREE TOOL & INSTRUMENT CATALOG. 
New catalog is packed with thousands of 
hard-to-find tools, test equipment, and tech- 
nical supplies for testing, repairing, installing, 
experimenting, and building electronic equip- 
ment. Products are shown in full color and 
described in detail with pricing. Easy ordering 
by phone or mail. 24-hour shipment. In a 
hurry to receive your catalog? Call 
(800-225-5370.) CONTACT EAST, INC., PO 
BOX 786, No. Andover, MA 01845 (617) 
682-2000. 
CIRCLE 55 ON FREE INFORMATION CARD 



CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• 6 x rate $745.00 per each insertion, 

• Reaches 225,379 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to: 
mini-ADS, RADIO-ELECTRONICS, 200 
Park Ave. South, New York, NY 10003. 





SATELLITE TELEVISION RECEIVER 

SEMIKIT with dual conversion downcon- 
verter. Features infrared remote control tun- 
ing, AFC, SAW filter, RF or video output, 
stereo output. Polorator controls, LED chan- 
nel & tuning indicators. Install six factory as- 
sembled circuit boards to complete. Semikit 
$250.00. Completed downconverter add 
$75. Completed receiver and downconverter 
add $100. JAMES WALTER SATELLITE RE- 
CEIVER, 2697 Nickel, San Pablo, CA 
94806. Tel, 415-724-0587. 
CIRCLE 124 ON FREE INFORMATION CARD 



TEST COMPONENTS IN CIRCUIT, POWER 
OFF WITH THE NEW HUNTRON' TRACK- 
ER "2000. Revolutionary Huntron Trackers 
find shorts, opens, leakage and bonding 
problems in analog, digital and hybrid compo- 
nents. Test capacitors, logic circuits, op 
amps, transistors and more. An excellent 
troubleshooting tool that finds the faults 
scopes, DMM's and logic analyzers miss. 
Tracker prices starts at $995.00. For nearest 
distributor, call 1-800-426-9265 Dept. 120. 
HUNTRON INSTRUMENTS, INC. 15123 
Highway 99 North, Dept, 120 Lynnwood, 
WA 98037. 
CIRCLE 265 ON FREE INFORMATION CARD 




ELECTRO IMPORTING CO. CATALOG. 

This reprint of the historic 176- page catalog 
No. 20 gives you an accurate look at the stale 
of electronics in 1918. Contains everything 
from a Zinc Spark Gap to a 1000-Mile Receiv- 
ing Outfit. You can get your own copy of this 
modern antique, profusely illustrated, for only 
$4.95 plus $1 ,00 P&H, Order yours from R-E 
BOOKSTORE, Radio-Electronics, 200 
Park Avenue South, New York, NY 1 0003. 





APPLIANCE REPAIR HANDBOOKS— 13 
volumes by service experts; easy-to- 
understand diagrams, illustrations. For major 
appliances (air conditioners, refrigerators, 
washers, dryers, microwaves, etc), elec. 
housewares, personal-care appliances. 
Basics of solid state, setting up shop, test 
instruments. $2.65 to $5.90 each. Free 
brochure. APPLIANCE SERVICE. PO Box 
789, Lombard, IL 60148. 1 -(31 2) 932-9550. 
CIRCLE 84 ON FREE INFORMATION CARD 



THE MOST EXCITING KIT YOU WILL EVER 
BUILD The model WAT-50 miniature FM 
transmitter uses a 4-stage circuit NOT to be 
confused with a simple wireless microphone. 
Up to 1 mile range. So sensitive, it will pick-up 
a whisper 50 feet away! Use with any FM 
radio. Complete kit only $29.95 tax incl. VISA 
and MasterCard accepted. FREE SHIP- 
PING DECO INDUSTRIES, Box 607, Bed- 
ford Hills, NY 10507. (914) 241-2827. 
CIRCLE 127 ON FREE INFORMATION CARD 
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Regency Scanners 

Bring you the Excitement of Police, 
Fire, Emergency Radio, and more. 
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Our radios deliver the local news. 
From bank hold-ups to three 
alarm fires. It's on-the-scene 
action. While it's happening from 
where it's happening ... in your 
neighborhood. 

You can also listen to weather, 
business and marine radio 
calls. Plus radio telephone 
conversations that offer more real 
life intrigue than most soap 
operas. And with our new models, 
there's even more. 

Unique Capabilities 

Introducing two all new Regency 
scanners. First, there's the 
MX7000, a 20 channel, no- crystal 
unit that receives continuously 
from 25 to 550 MHz and 800 MHz 
to 1.2 GHz. That's right! 
Continuous coverage that includes 
VHF and UHF television audio, 
FM Broadcast, civil and military 
aircraft bands and 800 MHz 
communications. Next in line is 
the new MX4000. It's eight band 
coverage includes standard VHF 
and UHF ranges with the 
important addition of 800 MHz 
and aircraft bands. Both units 
feature keyboard entry, a 



multifunction liquid crystal 
display and selectable search 
frequency increments. 

Practical Performance 

If you don't need the 800 MHz 
range coverage, Regency offers 
two exciting new units. The 
MX5000 is a 20 channel, 
no-crystal scanner that receives 
continuously from 25 to 550 MHz 
with all the same features as the 
MX7000. Then there's the 30 
channel MX3000. It's digitally 
synthesized so no crystals are 
necessary, and the pressure 
sensitive keyboard makes 
programming simple. What's 




more, it has a fuD function digital 
readout, priority, search and scan 
delay, dual scan speed, and a 
brightness switch for day or night 
operation. 

At Home Or On The Road 

With compact design, easy access 
front panel and mounting bracket 
these Regency scanners are ideal 
for mobile* use. But we also 
supply each radio with a plug-in 
transformer and a telescoping 
antenna so you can stay in touch 
at home. The MX4000 even has a 
rechargeable battery pack so it's 
fully portable. 

See your Regency Scanner 
Authorized Dealer for a free 
demonstration on these and other 
new Regency Scanners. Or, write 
Regency Electronics, 7707 
Records Street, Indianapolis, 
IN 46226. a 




ELECTRONICS, INC.® 
7707 Records Street 
Indianapolis. IN 46226-9989 

"Mobile use subject to restriction 
in certain localities. 
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Satellite -TV 
Receiver 




RICHARD MADDOX 

OK, TVRO fans, here's your chance to build a high-performance 
satellite receiver — for peanuts! 



THE IDEA OF RECEIVING TV SIGNALS FROM 

satellites became popular almost in- 
stantaneously when the first home TVRO 
was built in 1979. However, due to the 
tremendous costs involved, the practice 
of receiving TV signals from satellites 
was nowhere near as popular. Only re- 
cently have prices dropped to the point 
where satellite-TV can be enjoyed by a 
large number of people. 

Receiver kits helped make satellite TV 
affordable to electronics hobbyists (to 
whom TVRO was esecially appealing.) 
But the kits that were available were diffi- 
cult to build, and they required a lab's 
worth of expensive test gear to align. But 
now — thanks to advances in electronics 
and state-of-the-art circuit design — we 
can show you how to build a satellite re- 
ceiver for less than one hundred dollars! 
It's very easy to build, and requires only 
your eyes, a TV set, and a voltmeter to 
align. And that's not all: The receiver per- 
forms as well as — if not better than — 
commercial units costing several times as 
much. 

If you already own a satellite-TV sys- 
tem, this is an ideal opportunity for you to 
add a second receiver to your system at a 



very low cost. All that is required is an 
isolated two-way power divider, a down- 
converter, and the associated cabling. If 
you have an older satellite system, and 
your picture, sound, or both aren't up-to- 
snuff, then this receiver may be just what 
you need to improve reception. It accepts 
a standard 70-MHz input, and features 
continuous transponder-tuning, tunable 
audio subcarrier with switchable band- 
width, a polarization control circuit, de- 
featable AFC, and an integral crystal- 
controlled RF modulator for output on TV 
Channel 3 or 4. 

Of course, the receiver can't pick up 
satellite-TV signals all by itself — several 
other components are necessary. We'll 
briefly describe what's needed for a com- 
plete system. But if you're very un- 
familiar with satellite TV, we suggest you 
check the special sections that appeared 
on the subject in the June 1984, October 
1984, June 1985 and July 1985 issues of 
Radio-Electronics. 

Main system components 

There are several components, in addi- 
tion to the receiver, that are needed to 
complete a TVRO system: the dish, the 



feedhom, the LNA (low-noise amplifier), 
the downconverter, and the cable. We'll 
examine each of those in turn. 

The dish is parabolic in shape, and it is 
built from metal. The strength of the sig- 
nal received by the antenna probe in the 
feedhom is proportional to the diameter of 
the dish. Luckily, satellite power levels 
have increased the past few years to the 
point that a small dish (four to six feet in 
diameter) provides adequate reception 
throughout much of the midwest and 
south. Throughout the rest of the country, 
an eight- to ten-foot dish will probably be 
necessary for good reception, although 
newer satellites may allow the use of a 
four- to six-foot dish . Whatever sized dish 
you use, though, it must be aimed pre- 
cisely at the desired satellite. Signals from 
the satellite then hit the dish and are re- 
flected to a point, the focal point of the 
dish, where the feedhom is located. 

The feedhom has several purposes. It 
collects the microwaves that have been 
reflected by the dish, directs them to the 
LNA, and selects the desired polarity. 

To understand why polarity is impor- 
tant, you must understand that TV satel- 
lites can broadcast on 24 different 
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channels, numbered 1 through 24. The 
trick is that the odd-numbered channels 
are broadcast in a different spatial orienta- 
tion than the even-numbered channels. 
That is done because the frequencies of 
the odd and even signals actually overlap 
one another. But because they're polar- 
ized differently, we can receive one set 
without interference from the opposite 
set. We'll discuss more about how that 
works in the "theory-of-operation" sec- 
tion below. 

The LNA (low-noise amplifier) is sim- 
ilar to the antenna pre-amp found on 
fringe-area TV antennas. Its purpose is to 
boost the satellite signals to a level that 
can drive the downconverter. The LNA is 
mounted behind the feedhom. 

The two most important specifications 
of an LNA are the noise temperature and 
the gain. Noise temperature is rated in 



degrees Kelvin: the lower the number, the 
less noise the amplifier adds to the signal 
as it is amplified. Gain is measured in dB. 
and typically ranges between 30 and 55 
dB. An average LNA today might have 
100°K noise temperature and 50 dB gain, 
although some high-performance models 
are rated at 85°K. 

Roughly speaking, the noise tem- 
perature of the LNA can be correlated to 
the size of the dish. For example, a ten- 
foot dish and a 100-degree LNA will give 
results similar to an eight-foot dish and an 
80-degree LNA, or to a six-foot dish and a 
60-degree LNA. 

The downconverter is what actually 
tunes in the desired channel. It is mounted 
directly to the LNA or behind the dish on 
the mount . Downconverters usually have 
three electrical connections; the input, 
which comes from the LNA, the 70-MHz 
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FIG. 1-SATELUTE RECEIVER BLOCK DIAGRAM. When analyzed In segments, the receiver isn't really 
as complicated as It looks. 



output, which goes to the receiver, and an 
additional voltage that is used to tune in 
the desired transponder channel. That 
voltage is set by the user at the receiver. 
Most common downconverters use a tun- 
ing voltage that ranges from two to sixteen 
volts. Receivers usually supply that tun- 
ing voltage to the LNA through the same 
cable and connector that the 70-MHz sig- 
nal travels through. 

Some downconverters are designed to 
be mounted directly to an LNA, and must 
be used with a 30- to 35-dB gain LNA. If 
a 50-dB LNA is used, it is recommended 
that the downconverter be mounted be- 
hind the dish and connected to the LNA 
via RG213 cable, unless the dish is small- 
er than about seven feet, or unless the 
downconverter is specifically designed to 
be used with a high-gain LNA, 

There are two types of coaxial cable 
used in typical satellite systems: RG213 
and RG59. The standard 75-ohm cable 
used to hook up TV antennas is RG59, 
and RG213 is special 50-ohm cable de- 
signed for high-frequency use. The LNA 
is connected to the downconverter with 
RG213 cable, and two RG59 cables con- 
nect the receiver and the downconverter. 
An additional RG59 cable connects the 
receiver to the TV set. Finally, the 
feedhom is connected to the receiver via a 
two-conductor shielded cable. One con- 
ductor carries the supply voltage from the 
receiver, and the other provides the polar- 
izing pulses that we'll discuss in a mo- 
ment. But let's begin at the beginning. 
Refer to the block diagram in Fig. I and 
the complete schematic diagram in Fig. 2 
while following this discussion. 

Theory of operation 

The receiver accepts a 70-MHz signal 
from the downconverter at jack II; that 
jack also supplies the variable tuning volt- 
age to the downconverter. The input sig- 
nal is isolated from the tuning voltage by 
inductor LI and capacitor C18. Front pan- 
el potentiometer R103 (transponder 
tuning) is used to tune in the desired 
transponder. Trimmer potentiometers 
R 102 and R104 set the maximum and min- 
imum voltages, respectively, presented to 
the downconverter. 

An AFC (Automatic Frequency Con- 
trol) voltage is derived from the received 
signal and summed with the tuning volt- 
age by IC3 . AFC can be defeated by front- 
panel switch SI if terrestrial interference 
is encountered (or if a synthesized down- 
converter is used). When AFC is defeated, 
RI06 supplies a compensation voltage for 
proper tuning. 

The 70-MHz input signal is capaci- 
tively coupled to ICL which provides a 
gain of about 25 dB. Filter FL1 is a SAW 
(Surface Acoustic Wave) filter with a 
bandwidth of 27 MHz. Its purpose is to 
strip off noise and interference occurring 
on either side of the selected channel. 
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FIG. 2— THE COMPLETE SCHEMATIC of the receiver shows the tuning circuit, the IF section, the video 
and audio circuits, polarization-control curcuit, RF modulator, and power supply. A complete kit Is 
available, and hard-to-find components, including the PC board, are available separately. 



PARTS LIST 



All resistors 1 4-watt. 5% unless other- 
wise specified. 

R1, R3— 270 ohms 

R2— 510 ohms 

R4, R5 : R32, R33, R77— 680 ohms 

R6--150 ohms, Vs-watt 

R7— 1200 ohms 

R8, R30, R44, R46— 10,000 ohms 

R9, R10, R26, R53— 56 ohms 

R11, R16, R17, R24, R25, R28, R60. R65, 
R87— 75 ohms 

R12. R15, R29, R34, R42, R52, R72. R79, 
R82, R86. R95— 1000 ohms 

R13, R47, R70, R93, R96— 100 ohms 

R14— 3.9 ohms 

R18-R21, R54, R73-^t70 ohms 

R22, R23— 120 ohms 

R27— 820 ohms 

R31, R43, R69— 220 ohms 

R35, R37— 22,000 ohms 

R36— 18,000 Ohms 

R38, R74, R94— 100,000 ohms 

R39. R40, R45, R92— 4700 ohms 

R41— unused 

R48. R64— 330 ohms 

R49. R51, R88— 2200 ohms 

R50— 120,000 ohms 

R55, R56, R58. R62, R63— 150 ohms, J4- 
watt 

R57, R75— 3300 ohms 

R59, R61, R66, R6B, R76— 560 ohms 

R67-^t3 ohms 

R71—12,000 ohms 

R78, R83, R84— O ohms {Jumper) 

R80— 47,000 ohms 

R81— 1500 ohms 

R85— 8200 ohms 

R89, R90— 2700 ohms 

R91— 68,000 ohms 

R96— 180 ohms, 1 watt 

R97-R99, R1 01— unused 

R10O— 5.6 ohms, 5 watts 

R102, R104, R105, R107, R111, R112— 
5000 ohm trimmer potentiometer 

RT03 — 5000 ohm linear potentiometer 

R106, R113™10,000 ohm trimmer potenti- 
ometer 

R1 08—10,000 ohm linear potentiometer 

R109 — 2000 ohm trimmer potentiometer 

R110 — 5000 ohm linear potentiometer 




R1 14— 100,000 ohm trimmer potentiome- 
ter 

Capacitors 

C1-CS, C7, C8, C13-C18, C20, C21, C23, 
C24, C27, C42, C44, C50--C52, C61, 
C64, C65. C67— 0.01 nF ceramic disk 

C6, C37, C41, C43. C54, C59, C66— un- 
used 

C9, C10. C63—33 pF, ceramic disk 

C11. C12, C46, C53— O.0O1 (jlF. ceramic 
disk 

C19 — 47 pF, silver mica 

C22, C45. C49, C5B. C60— 10 p.F, 25 
volts, tantalum 

C25. C56-^t7 (iF, 16 wits, tantalum 

C26, C48, C57. C59— 0.22 p.F, 30 volts, 
tantalum 

C28— 100 pF, ceramic disk 

C29 — 56 pF, ceramic disk 

C30 — 68 pF, ceramic disk 

C31— -300 pF, ceramic disk 

C32— 220 pF, ceramic disk 

C33, C38, C62— 100 pF, 16 volts, elec- 
trolytic 

C34, C68— 0.1 iaF, ceramic disk 

C35 — 470 p.F, 16 volts, electrolytic 

C36 — 10 pF. ceramic disk 

C39— 0.0047 (nF, ceramic disk 

C40— 0.047 jaF, ceramic disk 

C47— 5600 |iF, 40 volts, electrolytic 

C55— 0.0022 jaF, ceramic disk 

C70— 220 nR 25 volts, electrolytic 

C71— 5-70 pF, variable 

C72— 2-20 pF, variable 

Semiconductors 

IC1— MWA120, hybrid small -signal ampli- 
fier 

IC2— MC10116, triple differential line re- 
ceiver 

IC3, IC4 — LM358, dual op-amp 

IC5— MC1496, video detector 

IC6— NE555, timer 

IC7— NE592, video amplifier 

IC8— -NE564, phase-lock loop 

IC9— 7805, 5-vo!t regulator 

IC10— 7812, 12-volt regulator 

IC11— 7818, 18-voit regulator 

Q1, Q2— BFR91 

Q3, Q4. Q6— 2N2222 

Q5, Q7— BC328 or 2N3683 



(trip 



Q8— BC548 or ECG548 

D1-D4— 1N60 

D5— 1N752, 5.6- volt zener diode 

D6— HP 5082-2800 or 1N6263 Schottky 

diode 
D7— 1S2075 
D8-D11— 1N4002 
D12— BB119 tuning diode 
LED1— standard green LED 
LED2, LED3— standard red LEC 
Other components 
J1. J5 — *F" connector 
J2, J3, J4— RCA phono jack 
J6— coaxial power input jack 
TS1— 4-position screw-terminal strip 
L1, L5— 10 nH 
L2— 0.33 m-H. six turns on a W-Incfi form. 
L3— 100 m-H 
L4— 2.7 (i.H 

51, S4— SPDT. toggle switch 

52, S3— DPDT, toggle switch 
FL1—B0124 SAW filter 

FL2— 5-8 MHz block filter (Dick Smith 

L-1600) 
M 1—200 \iA edge-reading meter 
RF modulator 
T1 — 18-volt AC power transformer 



Note: the following are available from 
Dick Smith Electronics, Inc., P.O. Box 
8021, Redwood City, CA, 94063: Com- 
plete kit of parts including case but no 
power transformer, #K-6316, S99.95 
plus S4 shipping; SAW filter, #L-1620. 
$29.95; Case, #H-2507, $12.95; PC 
board, #H-7000, $29.95; 18-volt trans- 
former, #M6672, S7.95;BFR91 tran- 
sistor, #Z-1691, S1.19; BB119 diode, 
#Z-3070, $0.20; MWA120 RF amplifier, 
#Z-6095, S12.50; MC10116 ECL IC, 
#Z-6000, S0.79; HP5082-2800 Schottky 
Diode, #Z-3230, S2.00; 5-8— MHz filter, 
#L-1600, S3. 95, Other individual parts, 
and complete satellite systems, are 
also available from Dick Smith. Califor- 
nia residents please add 6,5% sates 
tax. Orders outside U.S. must include 
U.S. funds and add 15% of merchan- 
dise total for shipping. 
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Transistors Ql and Q2 boost the filtered 
signal to drive both the limiter and the 
signal-strength meter circuit. 

The signal-strength meter provides a 
relative indication of transponder 
strength. It can be used to fine-tune the 
position of the dish and the feedhorn for 
maximum signal strength. Trimmer po- 
tentiometer R107 sets the meter's full- 
scale deflection, and Rl 14 sets the meter's 
sensitivity. 

Amplitude limiting is provided by IC2, 
an MC101 16 balanced ECL (Emitter Cou- 
pled Logic) transceiver. That limiting re- 
moves amplitude-modulated compo- 
nents — impulse noise — from the 70-MHz 
signal. Two limited FM signals are 
provided by IC2's final stage at pins 2 and 
3; those signals are 180 degrees out of 
phase with each other. Another 90 de- 



grees of phase shift are provided by C71 
and L2 before the signal from pin 3 of IC2 
enters pin 4 of IC5. The signal from pin 2 
of IC2 enters pin 8 of 1C5, without further 
delay. 

The 70-MHz carrier frequency is re- 
moved by IC5, an MC1496 balanced 
modulator-demodulator. That IC mixes 
the signals from pins 8 and 10 with those 
from pins 4 and 1 and removes the carrier 
frequency. The remaining signal, output 
on pin 6, is the baseband video signal. It 
contains all the video information as well 
as the audio sub-carrier. 

The baseband video signal is buffered 
by Q4 to provide a low- impedance output. 
The inductors, resistors, and capacilors 
between R58 and C33 form a lowpass 
filter and a video de-emphasis filter. The 
filtered video is then amplified by IC7, an 



NE592 balanced-output video amplifier. 
The video level is set by R109, while the 
video polarity is set by a PC-board jumper 
connecting C34 cither to pin 7 or pin 8 of 
IC7. For a normal video signal, connect 
C34topin 8. 

Diode D6 is the clamp that traps out the 
30-Hz dispersion waveform that is added 
to the video signal during uplinking. 
(That dithering technique helps to elimi- 
nate interference to terrestrial microwave 
communications.) Transistors Q6 and Q7 
buffer the signal to provide a 75-ohm out- 
put with a one- volt p-p video level. The 
output of Q7 is also used to drive the RF 
modulator. 

The baseband signal from Q4 is also 

amplified by Q5, and feeds a 5- to 8-MHz 

filter. The filtered signals are then routed 

continued on page !12 
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777/s /ow-cosf home alarm 
system features a digital 
combination lock, optional 
display circuitry simple 
installation; and it's not 
limited to home use. 

ANTHONY J. LaMARTINA 



Part 2 



LAST TIME, WE BEGAN 

to look at the display 
board. Let's finish that discussion now, 
(See Fig, 4 in last month's Radio-Elec- 
tronics.) 

After a key has been pressed, its binary 
code, according to its position in the ma- 
trix, appears on IC15's output pins 16-19, 
and the dav (Data Available) output is 
sent high at pin 13. That pin goes high 
whenever a key is pressed, and it goes low 
whenever the key is released. After a suit- 
able debounce period, dav will go high 
again if it senses that another key has been 
pressed. The ?4C923's four-bit outputs 
are connected to the inputs of IC14, whose 
outputs are connected to the inputs of 
IC13, whose outputs are connected to the 
inputs of ICI2. Each time the dav line 
goes high, the outputs of each stage are 
shifted into the following stage. 

We should mention that the row (X) and 
column (Y) inputs of the keyboard en- 
coder IC are not wired to the correspond- 
ing rows and columns of the keyboard 
matrix. That was done to confuse anyone 
trying to defeat the alarm. For example, 
pressing the "1" key causes a value of 
"2" to be output. Similarly, pressing the 
"9" key causes a "C" to be output. 

Anyway, the output of each stage feeds 
a 74LS85 4-bit comparator and a 9368 
seven- segment display decoder/driver/ 
latch. Each of the latter drives a FND500 
seven-segment display; any common- 
cathode display may be used, however. 
There are seven resistors connected be- 
tween the outputs of the 9368 and the 
displays; we used 14-pin resistor net- 
works, rather than discrete resistors, in 
■our prototype. 

The 9368 IC's, current-limiting re- 
sistors and displays may be omitted from 
the design without affecting the function 
of the circuit. They were included to help 
debug the initial prototype; they also 
provide visual indication that the key- 
board scanning circuitry is working prop- 
erly. 




Each 74LS85 compares four bits of in- 
formation from DIP switch SI or S2 to 
four bits of information from 1C12, ICI3, 
IC14 or IC15, The DIP switches are con- 
nected to the "A" inputs of the com- 
parator, and the latches are connected to 
the "B" inputs. Looking at SI, switch a is 
Che MSB (Most Significant Sit) of the left- 
most digit. Switches b, c and d are the 
remaining bits of digit I. Switch e is the 
MSB of the second digit, and switches/, g 
and h are the remaining bits of that digit. 
The individual switches in S2 similarly 
correspond to the third and fourth digits. 

Counting in this circuit is done in bin- 
ary. For example, in order to use "5" as 
the first digit of our four-digit code, 
switches Sl-a-Sl-d would be set up as 01 
01 . A " 1 " or high logic level represents an 
open switch and a "0" or low logic level 
represents a closed switch. 

Sixteen distinct values can be repre- 
sented by each digit; the digits zero 
through nine and the letters A through F 
Unlike some IC's, the workhorse 7447 for 



example, the 9368 seven-segment display 
decoder/driver/latch we have specified 
will accept binary inputs above the value 
of nine and display the correct hex- 
adecimal digit. For example, a binary in- 
put of 1111 equals hex "F," and will be so 
displayed. 

We use a 16-key keyboard to punch in 
the digital combination code. Ten of those 
keys could be labeled with the numerals 
o-9. The six additional keys might be la- 
beled clear, enter, func a, and so on, 
to help confuse someone trying to break 
in the protected area. 

Each 74LS85 has three outputs . indica- 
ting whether the "A" inputs are greater 
than, equal to or less than the "B" inputs. 
Those outputs are cascaded from 1C11 to 
1C10, from IC10 to IC9, and from IC9 to 
IC8. The outputs of the latter indicate the 
overall relationship between the values 
programmed in SI and S2, and the last 
four keyboard entries. When the values 
programmed in the DIP switches are less 
than the (last four) values punched in at 
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FIG. 6— SCHEMATIC DIAGRAM OF THE CONTROL PANEL. All five lamps Should be low-current 
devices lo conserve power. 



the keyboard, LED6 illuminates. Like- 
wise, LED8 lights up to indicate the 
greater than condition, and LED7 indi- 
cates the equality condition. On the key- 
board panel, ok LED10 also lights up to 
indicate the equality condition. 



The a= b signal from IC8 is also fed to 
one input of AND gate IC6-a. The other 
input comes from enter switch S19 on 
the keyboard panel (Fig. 5). After the code 
sequence has been punched in at the key- 
board, the a = b output goes high, and 



LED10 lights up, indicating that enter 
switch S 19 should be pressed. After that is 
done, pin 6 of IC6 goes high and clocks a 
"1" into "D" flip-flop IC7-a, whose q 
output goes high and energizes relay RY4. 
Then the relay's contacts close and short 
out the sense loop terminals, and that al- 
lows the actual sense loop to be broken. 

In addition, once the flip-flop has been 
set, additional keyboard entries, which 
might cause a = b to go low, will not re- 
enable the alarm circuit; master reset 
switch S21 must be toggled for that to 
occur. In fact, both the timer board and the 
display board are reset by that switch. 
When it is pressed, several things happen. 
Four- bit latches IC12-IC14 are reset, so 
"0's" appear at their outputs, on the dis- 
plays, and at the inputs to the com- 
parators. 

At the same time, one side of RY3's 
coil is grounded, which energizes the re- 
lay, and causes its contacts to close across 
the xi and yi inputs of the keyboard en- 
coder IC. The relay's closing simulates 
pressing the o key, and is done because 
IC15 has no reset pin. In that way, all four 
digits are reset to values of zero. For that 
reason, "0000" should not be used as the 
entry code, as system reset would disarm 
the alarm. In addition, "D" flip-flop IC7 
is reset when master reset switch S21 
is toggled; that de-energizes RY4 and al- 
lows the sense loop to function properly. 

Control panel 

As shown in Fig. 6, housed in the con- 
trol panel are the test, alarm reset and 




< FIG. 7— TIMER BOARD COMPONENT-PLACEMENT DIAGRAM. Exercise care in installing the jumpers. 
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PARTS LIST 




AH resistors are Vj-watt, 5%, unless 


IC3 — 4017 decade counter 


RY1— 12 volts DC, DPDT relay 


otherwise noted. 


IC4— 4518 dual BCD up counter 


RY2-RY4— SPST 5-volt reed relay 


R1, R3 — 100,000 ohms 


IC5, IC7— 4013 dual "D" flip-flop 


S1 , S2— 8-position DIP switch 


R2 — 4.7 megohm 


IC6— 4081 quad AND gale 


S2-S18 — 16- position keyboard matrix 


R4, R5— 10,000 ohms 


IC8-IC11— 74LS85 4-bit comparator 


S19— SPST momentary 


R6— 100 ohms 


IC12-tC14— 74C173 4-bit latch 


S20— SPST momentary 


R7— 100,000 ohm potentiometer 


IC15— 73C923 20-key encoder 


S21, S22— DPDT momentary 


R8— 3,300 ohms 


IC16-IC19— 9368 hexadecimal display 


S23— SPST key-operated switch (op- 


R9, R10, R11. R12, R13— 150 ohms 


decoder/driver 


tional) 


R14, R15, R16— 220 ohms 


IC20— LM340T-5 5 volt regulator 


T1— 117-volt AC Primary, 8 and 13 volt 


R17-R46— 330 ohms 


IC21— LM340T-12 12 volt regulator 


secondaries (Northlake F3-214) 


R47— 25 ohms, 1 watt 


IC22— H11C5 or MOC3001 opto-isolator 




R48— 10,000 ohms, 1/2-watt 


BR1, BR2— BR31 1-amp bridge rectifier 


Connectors 




D1, D2— 1N4001 


EC1. EC 2— 22 -position edge connector 


Capacitors 


DSP1-DSP4— FND500 common cath- 


P1, P2 — 15 position Molex 


C1, C5, C9, C12— 0.1 u.F, 35 volts, tan- 


ode, 7-segment display 


P3-P5— 16 position DIP header 


talum 


LED1-LED10— standard LEDs 


P6— 9 position Molex 


C2— 100 pF 


Q1— 2N4403 


P7— 4 position Molex 


C3— 0,47 u.F 


Q2, Q3— 2N4401 


P8 — 12 position Molex 


4—10 (iF, 10 volts, electrolytic 


Q4— 2N2222 


P9 — 2 position Molex 


C6, C8, C11— 1 u.F, 10 volts, electrolytic 


TR1—BT1 36-600 or similar triac 


' S01, S02— 15 position Molex 


C7— 4000 m-F, 25 volts, electrolytic 




S03— 2 position Molex 


C10— 2000 u.F, 25 volts, electrolytic 


Other Components 


S04— 6 position Molex 




F1— 6/10 Amp, 250 volts 


S05-S07— 16 position DIP socket 


Semiconductors 


F2, F3— 1 Amp, 250 volts 


SOS— 8 position Motex 


IC1— 4001 quad NOR gate 


LMP1-LMP3— 12 volt lamp 


S09 — 4 position Molex 


IC2— 555 timer 


LMP4, LMP5— 5 volt lamp 


SO10— 12 position Molex 




FIG. 8— DISPLAY BOARD COMPONENT-PLACEMENT DIAGRAM. Jumpers must be wired on both 
sides of this board. The solid lines represent jumpers mounted on the component side of the board ; 
the dashed lines represent jumpers mounted on the foil side. 
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FIG. 9— POWER SUPPLY FOH THE ALARM. This circuit may be built on a piece of spare pert-board. 



master reset switches. In addition, 
lamps LMP2 and LMP4 indicate the pres- 
ence of twelve and five -volt power, re- 
spectively. LMP5 illuminates when the 
alarm is armed, and LMPl illuminates 
when the test switch is toggled, but only 
if the sense loop is intact. Finally, LMP3 
illuminates when the alarm is armed and 
the sense loop is broken. 

Construction 

A project like this is best built sub- 
assembly by sub-assembly. Build each 
board and panel as if it were a separate 
project. If you'll be using PC boards, 
make the boards first using the patterns 
shown in the "PC Service" section of this 
magazine. After etching, carefully in- 
spect each board for un-etched copper be- 
tween adjacent pads and traces. 
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FIG. 10— INTERCONNECTION DIAGRAM for the alarm's sub-assemblies. 523 is an (optional) key- 
operated SPST switch that will allow entry In case power to the display board is Interrupted. Be sure to 
use reliable connectors, especially for Cable A and Cable B. 
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After the boards have been cleaned up, 
stuff them. Use the component-place- 
ment diagram provided in Fig. 7 for the 
timer board and in Fig. 8 for the display 
board. First insert the lowest profile com- 
ponents, the diodes and resistors. Hold a 
piece of stiff cardboard against them so 
they won't fall out. Now turn the board 
over so the copper side faces up. Solder all 
leads, and then clip them. Next do the IC 
sockets, then the transistors and LED's, 
and finally the capacitors, trimmer re- 
sistors, and all other components. 

Our PC artwork has a number of extra 
pads near IC4-IC7. They are used to 
ground the inputs of unused gates and flip- 
flops that might pick up stray signals and 
cause other gates in the same package to 
act erratically. Providing separate pads on 
the PC board allows for future expansion 
or modification of the circuit. To use those 
gates you would simply remove the jum- 
pers grounding them and hook up the cir- 
cuit you need. In any case, wire all the 
jumpers in accordance with the compo- 
nent-placement diagrams in Fig. 7 and 
Fig. 8. Note that the timer board has jum- 
pers on both sides of the board. 

After the boards have been completely 



stuffed, carefully inspect them again and 
make sure there are no solder bridges be- 
tween adjacent pads or traces. It's also a 
good idea to verify that the five- and 
twelve-volt power lines are not shorted to 
ground. The power supply used in our 
prototype is a surplus unit, but an equiv- 
alent circuit is shown in Fig. 9. 

The relays in our prototype are mounted 
on pieces of perf-board. Relay RYI is 
socketed because it switches fairly heavy 
loads, and may need to be replaced. Re- 
lays RY2-RY4 are hard-wired to 16-pin 
DIP plugs P3-P5, which mate with 
S05-S07, respectively. 

After all the boards are stuffed, in- 
spected, and approved, mount them to the 
main chassis assembly using snap-in plas- 
tic standoffs. Wire up the 1 15-voit primary 
circuit, TI and fuses F1-F3. Connect the 
secondary leads of Tl to the inputs of the 
power supply, and verify that the correct 
voltages appear at its outputs before con- 
nnecting those outputs to the other 
boards. To facilitate insertion and removal 
of the circuit boards, the edge-card con- 
nectors are not rigidly mounted. The wir- 
ing that connects all sub-assemblies 
together is shown in Fig. 10; all wiring is 



point-to-point and bundled. 

The control panel components are 
mounted in an aluminum chassis about 6 
x 8 x 2 inches. Internal wiring is point- 
to-point. Molex connectors were used to 
connect the control panel to the main 
chassis; again you may wish to use "D" 
connectors. 

The keyboard panel components were 
mounted in a waterproof "bell" box. The 
keyboard itself, the LED's, and the enter 
switch were all mounted on perf-board; 
the entire assembly was then attached to 
standoffs pre-molded in the "bell" box. 

Final assembly and testing 

Before permanently mounting the ihree 
chassis assemblies and wiring up the area 
to be protected, make two short test cables 
for Cable A and Cable B (shown in Fig. 
10). Connect the control and keyboard 
panels to the main chassis with those ca- 
bles. Apply power, and verify that power 
lamps LMP2 and LMP4 in the control 
panel, and LED9 in the keyboard panel all 
light up. The LED connected to the 555 on 
the timer board (LED1) should be flashing 
about once per second. That rate should 
continued on page H2 
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Curing 
Electromagnetic 
Interference 



MICHAEL F. VIOLETTE 



Shields and grounds play an important role in minimizing 
the effects of EMI. In this article we team how they work, 
and how to design an effective shield or ground system. 



Part 2 



LAST TIME, WE TALKED 

about the general 
nature of Electromagnetic /nterference 
(EMI). Among other things, we looked at 
its sources, what it affects (its victims), 
and how the interference gets from the 
source to the victim (the coupling path). 
We also looked at the two different types 
of EMI; common- mode and differential- 
mode interference. 

This month we will delve more deeply 
into the ways EMI can be eliminated and 
ElectroMagnetic Compatability (EMC) 
can be achieved. Specifically, we will be 
looking at grounds and shields, and how 
they can be used to eliminate the effects of 
EMI. 

Grounds 

Consider the grounding scheme shown 
in Fig. 1. In it, a long ground wire con- 
nects circuits 1 and 2, and circuit 3 is tied 
to the ground wire of circuit 2. The system 
ground or ground reference is shown at the 



left. Ideally, conductors have no imped- 
ance; if that were actually the case, the 
grounding scheme shown would work 
fine. However, real wires do have an im- 
pedance associated with them. Consider, 
for instance, Fig. 2. That figure is the 
equivalent circuit for the grounding sys- 
tem shown in Fig. 1. As shown in Fig. 2, 
ground currents I G |, I G2 , 1 G3 , flow in the 
ground leads. Because of the impedances 
in the leads, noise voltages are generated, 
and they can be large enough to cause 



problems for the circuits connected to 
them. 

Also, as is shown in Fig. 2, the design 
of the ground system is such that ground 
loops exist. A ground loop can be created 
when a circuit is physically connected to a 
ground lead or bus at more than one place. 
Because the nature of the connections be- 
tween circuits 1 and 2, and circuits 2 and 3 
is, at this point, unknown, it is entirely 
possible that the circuit shown could have 
two ground loops. Ground loops are un- 
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FIG, 1— A POOR GROUNDING S YSTEM. Because of the Impedances associated with the ground leads, 
this system Is susceptible to EMI. 
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FIG. 2— EQUIVALENT CIRCUIT for the ground- 
ing system shown In Fig. 1. The ground currents 
flowing through the impedances of the ground 
leads will generate noise voltages. 




FIG. 3— A STAR GROUND. In this grounding sys- 
tem, all of the circuits are tied directly to a single 
system ground. 

desirable because the common -mode cur- 
rents that flow in them can couple into 
circuitry and cause interference (called 
common- mode interference). 

A better arrangement is shown in Fig. 
3. The grounding system shown there is 
called a star ground. Notice that each cir- 
cuit is connected to a common ground 
point or system ground (sometimes called 
the star point) through a dedicated con- 
nection. To keep impedances as low as 
possible, those connections should be 
kept as short as possible. Star-ground sys- 
tems are used in many electronic devices, 
including computers and TV's. 

Breaking ground loops 

There still may be ground loops in the 
system of Fig. 3 and they still must be 
eliminated. Several techniques are used to 
break ground loops. One technique is to 
"float" one or more of the interconnected 
circuits (disconnect the circuit from the 
system ground). That is not always possi- 
ble, and it is unsafe in high-voltage cir- 
cuits. 

A better approach is to physically iso- 
late Ihe various circuits. That can be done 
with a opto- isolator. As shown in Fig. 4, 
that device consists of an LED and a pho- 
totransistor. Such devices are readily 





OPTO-ISOLATORS, such as the members of the Motorola MOC600A family, are inexpensive and 
readily available. 



FIG. 4— AN OPTO-ISOLATOR. Since it elimi- 
nates electrical connections between two cir- 
cuits, this device can be used to break up 
ground loops. 



available in IC form and are fairly inex- 
pensive. 

The operation of an opto- isolator is as 
follows: With no input signal the LED is 
off; but when an input signal is present, 
the LED turns on, and the light from the 
LED turns the phototransistoron. Current 
flows through the phototransistor, which 
results in a signal at the output of the opto- 
isolator. There is no hard-wire connection 
between the input and output of the opto- 
isolator, and therefore, no ground-loop 
currents flow. 

The opto-isolator is also effective 
against common-mode currents. By defi- 
nition, common-mode currents flow on 
both input lines of the device, but they are 
unable to flow across the opto-isolator be- 
cause of the absence of connection be- 
tween the input and the output of the 
device. One limitation of the opto-isolator 
is a parasitic (unintentional), capacitance 
that exists between the input and output of 
the device. At higher frequencies, that 
capacitance results in a degradation of the 
isolation between the input and the out- 
put. Depending on the device, and its 
application (signal isolation or power 
switching), that capacitance is somewhere 
between I pF and 180 pF 

Isolation transformers can also be used 
to eliminate ground loops. An isolation 
transformer has a turns ratio of 1 : 1 , so that 
the signal levels are identical in the pri- 
mary and secondary. An isolation trans- 
former can be effective against ground- 
loop currents and common-mode signals 
because there is no hard- wire connection 



between the primary and the secondary of 
the isolation transformer. Again, the lim- 
itation to the isolation transformer is the 
primary to secondary parasitic capaci- 
tance, which can be significant (up to 
1000 nF). 

That parasitic capacitance can be re- 
duced or eliminated by inserting an elec- 
trostatic (foil) shield between the primary 
and the secondary. That metal shield is 
made of a nonmagnetic material (non- 
ferrous) and does not interrupt the normal 
flow of magnetic flux around the trans- 
former; thus the magnetic circuit of the 
transformer is affected very little. At high 
frequencies, more than one shield may be 
required. 

Figure 5-a shows an unshielded isola- 
tion transformer and the primary-to-sec- 
ondary (input-to-output) capacitance, 
C [0 . Figure 5-b shows a single-shielded 
isolation transformer; such a transformer 
is usually effective at frequencies up to 
100 kHz. The shield effectively reduces 
the primary- to- secondary capacitance by 
dividing C [0 into a primary-to-shield (in- 
put-to-shield) capacitance, C [s , and a 
shield-to-secondary (shield- to-output) 
capacitance C so , The series combination 
of Cj and C so is less than C 10 . Note that 
the shield in Figure 5-b is connected to the 
common-mode reference (ground) by a 
low impedance connection. As shown, a 
portion of the common-mode currents 
flow from the transformer primary 
through C (S and return to ground, reduc- 
ing the common-mode current on the sec- 
ondary side of the transformer. Thus, the 
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FIG. 5— ONE DRAWBACK in using an isolation 
transformer to break up ground loops is the 
high parasitic capacitance between the wind- 
ings (a). One solution to that problem is to place 
a shield between the windings (6). 

action here is that of a current divider, and 
the net effect is a decrease in common- 
mode currents on the secondary side. 

Ground planes 

Examine the PC board used for a high- 
speed digital circuit and you will likely 
see that the majority of the copper is un- 
etched; the only copper removed is that 
needed to avoid shorting traces. The re- 
mainder of the copper, surrounding the 
circuit, is used as a ground plane. A 
ground plane is a flat metal plate or sur- 
face to which ground connections are 
made. 

Ground planes offer several advan- 
tages. For one, their use helps eliminate 
the possibility of ground loops on the PC 
board. Also, at high frequencies, their 
large surface area (when compared with a 
PC trace) results in a low impedance. 

Safety considerations 

It is possible that a design intended to 
minimize EMI may be unsafe. For exam- 
ple, floating a circuit to break a ground 
loop may not be advisable because of the 
impact on the safety design of the system. 
If the circuit is a high- voltage one, a con- 
nection to the system ground must be 
provided in the event of a short. When 
dealing with AC-powered equipment, es- 
pecially equipment housed in a metal cab- 
inet or case, a safety ground (usually via a 
3-line power cord) should be provided. 
Otherwise, should a breakdown occur and 
-the "hot" side of the AC supply be ap- 
plied directly to the case, there will be no 
path to ground. That is, until someone 
touches the case, perhaps with disastrous 
results. 



Shielding against EMI 

Shielding is used to reduce unwanted 
radiated energy from coupling to and 
from a system. Radiated energy is gener- 
ated by many sources. In some cases, that 
is indeed the intended function of the 
source; those include RF transmitters of 
all types. Other times, the radiated energy 
is an unintended side effect. Many dif- 
ferent types of equipment can be uninten- 
tional sources of radiated energy. Among 
the most common of those are computers 
and power lines. Radiated energy can also 
be generated by natural sources, such as 
lightning. 

Electromagnetic radiation 

An antenna is used to transmit and/or 
receive electromagnetic radiation energy. 
That energy is in the form of n elec- 
tromagnetic wave that travels through 
space at the speed of light. Associated 
with that wave is a wavelength, \, and a 
frequency,/, which are related through the 
equation A = C//, where C is the speed of 
light (3 x 10 8 meters/second), \ is mea- 
sured in meters, and / is measured in 
hertz. Note that wavelength and frequency 
are inversely proportional; that is, as the 
frequency of radiation increases, the 
wavelength decreases. When the length of 
a wire is equal to about a quarter wave- 
length at some frequency (or some inte- 
gral multiple of a quarter wavelength), the 
wire becomes an efficient antenna at that 
frequency. That means that it is capable of 
easily receiving or transmitting elec- 
tromagnetic radiation. 

While an efficient antenna is desirable 
when you are dealing with radio commu- 
nications, if one of the conductors in your 
project becomes an "efficient antenna," 
it is a nuisance. That conductor becomes a 
means for electromagnetic energy to cou- 
ple into the circuit. If the coupled energy 
is higher than the sensitivity (for analog 
circuits) or noise margin (for digital cir- 
cuits) of the circuit, that energy can cause 
the circuit to malfunction. In addition, if 
the circuit is a high-frequency one, it is 
possible for it to become a source of elec- 
tromagnetic radiation itself, affecting the 
operation of nearby equipment. 

In either case, the way to cure the prob- 
lem is to place a shield around the project. 
A shield is designed either to keep the 
EMI out or to keep it from escaping. 

How does a shield work? A good EMI 
shield absorbs part of the electromagnetic 
wave and reflects part of the wave away. 
The theory behind shielding is quite com- 
plex. It is based upon aspects of Max- 
well's electromagnetic radiation equa- 
tions and it is beyond the scope of this 
article. But we can describe what goes on 
qualitatively, so that you can gain some 
understanding of how the process works. 

The shielding mechanism 

First, there are three different types of 



electromagnetic fields. All electromag- 
netic fields are composed of an electric 
field and a magnetic field. The rela- 
tionship between the electric and the mag- 
netic field is similar to the relationship 
between voltage and current. That rela- 
tionship is given by Ohm's law, which 
states V = IR. 

In electromagnetic field theory, there is 
a similar equation that relates the electric 
and magnetic fields. That equation is Z = 
E/H, where E is the intensity of the elec- 
tric field and H is the intensity of the 
magnetic field. The variable Z is the im- 
pedance of the field; the three different 
types of electromagnetic fields are defined 
in terms of that impedance. Those are 
high-impedance, low-impedance, and 
free-space fields. 

A high-impedance field is created by a 
source (antenna) that has a high imped- 
ance. For instance, a dipole antenna has a 
very high impedance because the antenna 
elements are not connected together (ex- 
cept through the capacitance in the air 
between the elements). It is difficult to 
shove current into the dipole because of 
that high impedance. The radiated wave 
that comes off of the antenna is also high 
impedance; it is called an electric field 
because E is large relative to H, which 
creates a large value of Z. 

A low-impedance field is created by a 
source that has a low impedance. One 
type of low- impedance source is a loop 
antenna. A loop antenna has its ends 
shorted together and therefore has a low 
impedance at its terminals so current can 
easily flow through the loop. That creates 
a low impedance, or magnetic, field. An 
example of a source of magnetic fields is a 
power line in which relatively large cur- 
rent flows; such lines are the cause of 
many EMI problems. 

High and low impedance fields exist 
when you are close to the source or the 
antenna; that region is called the near 
field. As you move away from the antenna, 
you approach what is called the plane- 
wave or free-space region. In the free- 
space region, the impedance of an elec- 
tromagnetic wave is very simply equal to 
120jt (or approximately 377 ohms). 

For proper design of the shield, it is 
important to know the impedance of the 
electromagnetic field. For that reason, it is 
also important to know where the near- 
field region ends and the free-space region 
begins. That distance, known as the tran- 
sition distance (R), is defined as R = 
X/(2ji). 

Shield design 

As stated, the purpose of a shield is 

either to reflect or to absorb electromag- ^ 

netic radiation. A shield around a circuit ^ 

acts as a barrier to electromagnetic energy > 

by reducing the field strength on the other -e 

side of the barrier. The shielding effec- <o 

liveness (SE) of a shield is a comparison 8> 
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between the amplitude of the field on one 
side of the shield (incident field) com- 
pared to the amplitude on the other side 
(the resultant field). If the SE of a shield is 
high, then the "problem" wave is reduced 
in amplitude. 

A simplified model of how a shield 
works is shown in Fig. 6. An electromag- 
netic wave is incident from the left of the 
shield (although the wave can be gener- 
ated from the inside of equipment). Part of 
the wave is reflected away and part of the 
wave penetrates into the shield material. 
When the wave penetrates to the other side 
of the shield, another reflection takes 
place at the interface between air and met- 
al. The energy that is reflected travels 
back through the material and exits on the 
left side. Much of the energy that is not 
reflected is absorbed by the shield mate- 




F1G. 6— WOW A SHIELD WORKS. Note that the 
electromagnetic energy is reflected at both 
shield, air Interfaces. In addition, some of the 
energy is absorbed by the shield material. 

rial. The remainder of the energy exits the 
right side of the shield as the resultant 
field. 

Most shields are designed to attain an 
SE between 20 and 80 dB (10 to 10,000- 
fold reduction) and some "super shields" 
are designed for SE's between 100 and 120 
dB (100,000- to i, 000,000-fold reduc- 
tion). In general, any shield with an SE of 
less than 20 dB is not very effective. 

Let's look at an example. Consider an 
incident electric field, E,, with a strength 
of 1 volt per meter (V/m) that is causing an 
electronic system to malfunction. If a 
shield with an SE of 60 dB is installed, 
what is the resultant field on the inside of 
the shield? First, convert the electric field 
to dB: E [dB = 201og 10 (!) = dB 

To find the resultant field strength, E R , 
subtract the shielding effectiveness from 
the incident field strength. Thus, the re- 
sultant field is dB - 60 dB = -60 dB. 
Or, in volts-per-meter: 



. (E n dB 20) 



, |-60'20) 



E R = 10 ,, - R ™"" = 10'"™'"" = 10" 
= .001 volts-per-meter 

That is a reduction of 1000. 

To design a good shield, it is important 
to consider the type of field you are deal- 
ing with. The following "rules of thumb" 
should be followed to select the coiTect 
shield material: 

To shield against electric waves, reflec- 



tion is important. Use a high conductivity 
metal (such as copper or aluminum) for 
the shield. The high conductivity (which 
results in a low impedance) of the material 
essentially short circuits the electric field 
just as a piece of wire short circuits a 
voltage source in a hard-wired circuit. 
The field is reflected away by the short 
circuit. Reflection of the wave results in a 
reduction of the field on the opposite side 
of the barrier. 

Likewise, copper and aluminum are 
suitable shielding materials when dealing 
with free-space electromagnetic waves. 
The shielding mechanism is a combina- 
tion of reflection and absorption. 

To effectively reduce magnetic fields, 
however, the shield material must have 
magnetic properties. For instance, the op- 
eration of a transformer depends on the 
material in the transformer core. Trans- 
former cores are constructed of magnetic 
(ferrous) materials, such as silicon steel. 
The current in the primary of a trans- 
former creates a magnetic field that push- 
es a magnetic flux around the core of the 
transformer. Very little flux exists in the 
air around the transformer because air is 
non-magnetic. The concentrated flux in 
the core is said to "link" the primary and 
secondary windings in a transformer. The 
result is that a time-changing signal in the 
primary will induce a similar signal in the 
secondary. 

To reduce magnetic fields, then, the 
shield must be able to concentrate the 
magnetic flux from the source of the mag- 
netic field. That creates a shield against 
the magnetic field. Magnetic field shield- 
ing is relatively difficult because of the 
weight and expense of the materials in- 
volved (such as steel). 

Shielded-box design 

An important aspect of shielding de- 
sign is how the shield material is as- 
sembled. A perfect shield is a totally 
enclosed box, made of the proper shield 
materials, in which the circuit is placed. 
However, switches, knobs, power cords, 
signal cables, and ventilation holes are 
necessary if the circuit is to be useful. 
Pretty soon, there are a lot of holes in our 
perfect shield; those allow radiated energy 
to "leak" into the box. A compromise 
between the perfect and the practical must 
be made. There are methods available to 
accommodate the holes and still have a 
pretty good shielded box design. Let's 
look at some of those methods. 

An important consideration in 
shielded-box design is the size of the hole 
in the shield. At low frequencies, the 
wavelength of the EMI is large compared 
to the size of the hole. As the frequency 
increases, the wavelength decreases and 
the energy can leak through the hole and 
pass through the shielded box. That phe- 
nomenon can be observed the next time 
you ride in a car and pass under a metal 



truss bridge that has a number of openings 
formed by the metal members of the 
bridge. 

With the car radio tuned to an AM 
station, around 1 MHz (X = 300 meters), 
notice how the signal fades out or even 
disappears. The bridge structure is acting 
as a shield to the AM radio signal. Switch 
the radio to an FM station (88-108 MHz) 
where the wavelength is a fraction of the 
size of the openings in the bridge; the 
signal should be unaffected. The high- 
frequency FM signals pass unimpeded 
through the openings in the metal frame- 
work of the bridge. 

Thus, to design a good EMI shielded 
box, keep the openings in the box as small 
as possible. For instance, ventilation 
holes can be covered with a screen mesh. 
Box seams should be soldered closed. 
Also, there should be good electrical con- 
tact across the seam, so remove the paint 
or non-conductive finish (such as 
anodization on aluminum) from the 
edges. The idea is to have, as much as 
possible, a continuously conductive sur- 
face. 

In addition, there are numerous prod- 
ucts available that can be used to maintain 
the integrity of the shielding. Those in- 
clude conductive gaskets, which are fitted 
to seams and covers of shielded boxes to 
provide electrical continuity across the 
seam; shielded windows, which are made 
of glass or plastic panels in which tiny 
screen mesh is placed; conductive paints, 
which are sprayed on plastic enclosures 
for shielding purposes (many popular 
computers use conductive paints and 
coatings on their cabinets), and special 
shielded switches. 

Thus far we have seen how proper 
grounding and shielding can greatly re- 
duce the affects of electromagnetic inter- 
ference. While those techniques are 
useful in eliminating problems that might 
appear, they are most useful if considered 
in the design stages of a project. By 
EMI-"proofing" your design in the first 
place, you will greatly reduce the chance 
that any unforseen problems will crop up 
later on. 

Now that we have some idea of how to 
eliminate or reduce the affects of radiated 
electromagnetic interference, how do we 
do the same for conducted EMI? Ob- 
viously the methods and products men- 
tioned thus far in this article are effective 
in fighting radiated EMI, but they will do 
nothing to eliminate the affects of con- 
ducted EMI (interference that enters the 
circuits via a power line or signal cable). 
To eliminate the problems caused by con- 
ducted EMI, other techniques are re- 
quired. Among those is the use of filters 
designed to trap out the interfering signal. 
In the next part of this article we will look 
at those filters and how they work. We will 
also look at still more techniques for re- 
ducing the effects of EMI. R-E 
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Now that we know how the circuit 

works, it's time to build 

and align the unit. 



Part 3 



THIS MONTH, WE LL 

finish up our descrip- 
tion of the video titter's circuit; we'll see 
how to build the titler; and then we'll take 
a look at its operation. As we'll be refer- 
ring to illustrations that have appeared in 
the previous two installments (November 
and December 1985), you might want to 
have those on hand as we continue. 

The microcomputer 

The microcomputer section is the most 
important for human interaction with the 
titler. Its schematic is shown in Fig. 14. 
Most of the techniques used are straight- 
forward. The 6809 microprocessor (IC23) 
was chosen because it offers a number of 
advanced software features such as 16-bit 
operations and long-branch instructions 
for relocatable code. 

It is important to recognize the timing 
requirements of the VDP data and control 
signals as well as the timing of other de- 
vices attached to the 6809 address and 
data bus. Several timing problems were 
overcome by using the positive cycle of 
the e clock (IC23, pin 34) which, along 
with IC15-C, enables the main system 
memory decoder, IC18-a, a74LS139 2- to 
4-line decoder/multiplexer. 



The titler's interface bus was designed 
to allow a home computer to access the 
VDP and ROM. The 6809 three-states its 
data, address and r/W lines when its halt 
line (pin 40) is pulled low. On the titler, 
pulling that line low also disables the 
main system memory decoder (lC18-a) by 
forcing a continuous high output on IC15- 
c. I/O- select capability is accomplished 
by R42 and D6, which allow either the 
main system memory decoder (IC18-a) or 
an external home computer to select the 
I/O decoder (IC18-b). rom select is also 
provided by R41 and D5. 

A full-travel keyboard was included in 
the design to provide fast and easy crea- 
tion of titles. Almost any unencoded key- 
board — including many available on the 
surplus market— can be substituted. Of 
course, you'll need to change the surplus 
keyboard's wiring by cutting traces and 
adding jumpers, You could also design a 
new PC board for the keyswitches. 

Figure 15 shows the memory mapping 
used by the titler. Note how the 170 is 
mapped. Address line A0 is used by the 
VDP internally to determine what type of 
data is on the bus: VDP address/register 
setup or video memory/register data. Ad- 
dress line Al is used by the 170 decoder 



(IC18-b) to choose between the VDP and 
I/O ports. 

That I/O decoder selects the input or 
output port based on whether a read or 
write operation is occurring. Therefore, 
reading from or writing to the port address 
(8002H) automatically chooses the prop- 
er port. 

An 8K low-power CMOS static RAM 
was chosen to provide 30 pages of titles 
and battery-backup capability. The 8K 
RAM's have 2 select lines (csi and cs:). 
The active-high select can be ded to the 5- 
volt supply. If V cc on the CMOS RAM 
remains above 2 volts at the same time that 
the 5-volt supply drops below 0.8 volts (as 
when the titler is turned off), the RAM 
will go into standby mode, and data will 
be retained. 

Building the video titler 

You don't have to be a pro to build the 
video titler; but you shouldn't be a rank 
beginner, either. Testing and adjustments 
can be performed without an oscillo- 
scope, but they may be more difficult and 
time-consuming. 

While you can build the titler using 
wire-wrapping techniques, using a PC- 
board is preferable. You can either make 
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FIG, 14— THE MICROCOMPUTER SECTION has a 6809 microprocessor (IC23) and a programmed 8K 
EPROM (tC19> as its heart. The interface bus allows a home computer to access the VDP, ROM and 
externa I- mode select. We'll get to the details on that in a future issue. 
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your own (see the "PC Service" section 
of this magazine), or you can buy one 
from the source mentioned in the Parts 
List. A parts-placement diagram is shown 
in Fig. 16, and Fig. 17 is a photo of the 
author's prototype. 
Regardless whether you use a PC 
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board, be certain to use sockets for the 
IC's. If you choose to wirewrap, you'll 
need to use DIP headers or some other 
technique for mounting the discrete com- 
ponents. 

As you wrap or solder the wires, check 
off each connection on the schematic. Be 
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FIG. IS— THE MEMORY MAP of the video titter. 



sure to use the decoupling capacitors 
specified in the schematic, and mount 
them as close to the IC's as possible. For 
easier troubleshooting, use different-col- 
ored wire for power, ground, and other 
(data-, address-, and control-line) con- 
nections. 

Remember that several of the IC's are 
CMOS types and require special han- 
dling. Also, use a twisted pair of wires for 
the video inputs and outputs to minimize 
RF interference. 

If you're not using a PC board, special 
care should be taken in locating the two 
oscillator circuits. The PLL(IC4and IC5) 
should be as far as possible from the 3. 58- 
MHz chroma clock circuit (IC14 and 
IC15) and the video inputs and output. 
The chroma processor (1C14) calls for 
separation of the oscillator portion (com- 
ponents associated with IC14 pins 6 and 
7) and the input (pin 1). 

Mount the + 5- and + 12- volt reg- 
ulators directly on the enclosure to help 
dissipate heat. Also, be extremely careful 
when hooking up the 10-pin video jack 
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FIG. 16— THE PARTS PLACEMENT DIAGRAM FOR THE VIDEO TITLER. Foil patterns for the tiller are 
shown on pages 77 and 79. 
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TABLE 1— TITLER ADJUSTMENTS 

Changes clock frequency and locking range. When in internal 
mode, adjust C12 until a black screen with cursor is seen. Fine 
tuning will be required in the external mode. If a picture still is not 
present, try the next adjustment. 

Changes level where external video is selected over VDP video. 
Initially, set voltage at pins 1 and 1 1 of IC17 (also the wiper of R46) 
to zero or near zero. Then, in the internal mode, adjust so that the 
VDP image is clean. In external mode, find the point where the VDP 
and external video are the cleanest. 

Changes the bias on the VDP video signal. The effect is seen as a 
VDP image that is darker or lighter relative to the external image. 
Use black characters for this adjustment, and adjust so that the 
characters are as black as possible without the picture tearing. 

Adjusts the VDP colors and the locking range of the chroma 
processor. Color may not be present until this adjustment is made. 
Adjust in external mode. Try small adjustments and remove 
screwdriver to check effect. 

Changes the color of the VDP only in the externa! mode. Display 
black characters, and adjust so that the least amount of color is 

visible. 



(Jl). One mistake could damage your 
camera. 

Initial testing 

Before you insert IC's into their sock- 
ets, and before turning on the power, use 
an ohmmeter on a low-resistance setting ( I 
ohm) to check for shorts in the power- 
supply connections. You will likely read 
some resistance (50 to 80 ohms) due to the 
discrete components, but you should not 
read zero. That's a short (probably caused 
by bent wirewrap pins or solder bridges). 
Examine your board closely. Don't as- 
sume that you'll catch your mistakes 
when you power up — it may be too late. 

Once you've determined that the power 
connections are OK, power up the titler. 



Look, listen, feel, and smell! Transistors 
and resistors can get hot quickly when 
something is wrong. Some transformers 
sound funny when they are beginning to 
melt. Smoke does not necessarily mean 
fire, but we're not building a cigarette 
lighter. If you see something unusual, turn 
off the unit quickly! (But wait a few sec- 
onds before you start touching compo- 
nents. You'll still be able to find the 
culprit, but waiting could spare you a 
burn.) 

If all is well, leave the unit on and check 
the main power supply outputs with a volt- 
meter. The power supply is shown in Fig. 
6.) They should be very close to the desir- 
ed voltages. However, the +3-, + 1.5-, 
and +0.7- volt supplies may vary 10 to 15 



percent. And with no IC's installed, the 
output of the +5-volt supply may be 
closer to 6 volts because of R50. If any 
readings are zero or especially low. you 
probably have a short somewhere. Three- 
terminal voltage regulators (78XX and 
79XX) have protection against short cir- 
cuits which usually result in voltage 
drops. If that occurs, turn off the unit and 
start hunting. 

If the main power- supply outputs are 
OK, check each IC socket for the proper 
voltage. Most of the logic IC's have stan- 
dard power supply pins, but the micro- 
processor (IC23), VDP (IC10), DRAM's 
(IC's 11 and 12), and others do noil 

When all checks out, you can insert the 
IC's. However, you can't really go much 
farther without the EPROM. 

The description of the software that is 
contained in the EPROM requires an en- 
tire article in itself. We'll defer that de- 
scription until next time and go ahead 
with the final adjustments and assume that 
you have a pre-programmed EPROM, 

Pinal adjustments and testing 

Once you have all the IC's (including 
the EPROM) inserted, you're ready for 
the final adjustments. Connect the titler's 
video output to the video input of a VCR 
or video monitor. If you're using a VCR, 
be sure that the RF connections are correct 
and that any switches are appropriately 
set. 

Power up the titler. There are a number 
of possible pictures that could be present. 
What you want to see is a black screen 
with a medium green cursor in the upper 
left corner. 

If only garbage is present, don't worry. 
The clock frequency can vary enough to 
allow the sync pulses to be outside the 
specifications of the TV set. Follow Table 
1, and try the first two adjustments. Be- 
cause those two adjustments tamper with 
the master clock, you'll want to reset the 
microprocessor and VDP by turning the 
titler off and then back on before further 
testing. 

The adjustments can be performed 
without an oscilloscope if you're patient. 
Remember that at any point in the adjust- 
ing process you may have to readjust a 
previous step. You may also have to power 
down to reset the microprocessor. 

When you complete the initial adjust- 
ments and a medium green cursor is pres- 
ent, congratulations! If you're still having 
problems, an oscilloscope may be neces- 
sary. But before you go hunting for one, 
use an ohmmeter and recheck the power- 
connections on the VDP (Fig. 7) and other 
IC's. Also check the reset/sync input on 
the VDP (IC10, pin 34). It should be at a 
4- to 5- volt level. If you get a reading of 
less than 2 volts or greater than 7 volts, 
check the connections on pin 34, Q2, 
R 18, and D3. You may need to verify that 
the correct components were installed at 





PARTS LtST 




All resistors 1 4- watt. 5% unless other- 


C24, C30, C58— 1 p.F, 25 volts, elec- 


Q4, Q5— 2N3904 


wise noted. 


trolytic 


Other components 


RN1— 10,000 ohms x 9 resistor network 


C35, C37 — 47 pF ceramic disc 


XTAL1— 3.579545 MHz 


R1— 10,000 ohms 


C45— 22 nF, 10 volts, electrolytic 


L1— 56 jiH 


R 2— 6800 ohms 


C46.C52, C59, C67, C69, C71— 47nF,16 


T1 — 14- volt secondary, center-tapped 


R3— 75 ohms 


volts, electrolytic 


J1 — 10- pin video camera jack 


R4.R48— 51,000 ohms 


C54— 2200 p,F. 25 volts, electrolytic 


J2, J4-J6— PC-mount phono jack 


R5, R11, R12, R15, R25-R27, R35, R43, 


C55— 4700 u.F, 16 volts, electrolytic 


J3 — 3/32 inch phone jack 


R49— 1000 ohms 


C56, C57— 100 pF, 25 volts, electrolytic 


S1— SPST PC-mount slide switch 


R6, R8, R30, R31, R39— 4700 ohms 


C65 — 33 pF, ceramic disc 


S2— DPDT rocker switch, vertical PC 


R7— 3900 ohms 


Semiconductors 


mount 


R9, R38— 5100 ohms 


IC1— LM339 quad comparator 


Miscellaneous: Lithium-battery holder 


R10 — 4300 Ohms, 


IC2— 74LS221 dual non-retriggerable 


and battery, 49 -key keyboard, 16-conduc- 


R13, R16, R18, R22. R24, R28, R40— 


one- shot 


tor ribbon cable, enclosure, etc. 


2200 ohms 


IC3— 74LS05 hex inverter 




R14, R23— 680 ohms 


IC4 — MC4044 phase-frequency detector 




R17, R36— 120,000 ohms 


IC5— MC4024 dual voltage-controlled 




R19, R20, R21^70 ohms 


multivibrator 


The following are available from Micro- 


R29, R32— 1000 ohms, PC-mount trim- 


IC6, IC7— 74LS191 up/down binary coun- 


Video-Technology, P.O. Box 76, Chat- 


mer potentiometer 


ter 


tanooga, TN 37343: main PC board 


R33, R37— 1500 ohms 


IC8. IC9, IC13 — ■ 4066 quad analog switch 


(silk screened, with gold fingers), $40; 


R34, R47— 220 ohms 


IC10 — TMS9128 video display processor 


Programmed EPROM, S25; Custom 


R41, R42— 3300 ohms 


(Texas Instruments) 


keyboard, $80; Custom enclosure, 


R44, R45— 820 ohms 


IC11, 1012-^4416 16Kx4 dynamic RAM. 


S40; All switches, jacks, and con- 


R46 — 10,000 ohms, PC-mount trimmer 


200 ns 


nectors, $30; 14 VCT wall transformer, 


potentiometer 


IC14 — CA3126 chroma processor (RCA) 


$30; TMS9128 VDP, $30; partial kit (in- 


R50 — 33 ohms 


IC15— 74LS00 quad nand gate 


cludes all the above), $250. All orders 


R51— 68 ohms 


1C16— LM1889 TV video modulator (Na- 


add $5 {$13 outside U.S.) for shipping 


Capacitors 


tional) 


and handling. 


C1, C40-C42, C44. C64— 10 (j.F, 25 volts. 


IC17— SN75108 Dual in-line receiver 


The following are available from JDR 


electrolytic 


IC1S — 74LS139 dual 1-of-4 decoder 


Microdevices, 1224 South Bascom 


C2, C3, C5, C9, C11, C14, C15, C16.C26, 


IC19— 2764 8Kx8EPROM 


Ave., San Jose, CA 95128 (800) 


C33. C38, C39, C43, C47, C48, C49, 


IC20— HM6264 LP 8K x 8 static RAM 


538-5000: All components— except 


C50, C51. C53, C60, C61, C62, C63. 


IC21— 74LS273 octal D-type flip-flop 


those available from Micro-Video- 


C68, C70, C72-C74—0.1 (i-F ceramic 


IC22— 74LS244 octal 3-state driver 


Technology— $69.95 + $2.50 for ship- 


disc 


IC23— MC6809 microprocessor 


ping. 


C4, C22, C23, C25, C29, C31, C32, C34, 


IC24— 7812K regulator, +12-volts 


The following is available from MFJ En- 


C36 — 0,01 ceramic disc 


IC25— 7805K regulator, + 5-volts 


terprises, Inc., 921 Louisville Road, 


C6— 0.0022 jiF mylar 


IC26— 79L05 regulator, - 5-volts 


Starkville, MS 39759: Complete titler, 


C7— .0047 p.F mylar 


D1, D3, D4, D5-D7, D11-D18— 1N914 


assembled and tested with 1 year un- 


C8— 0.001 m-F mylar 


D2— 1N751 Zener, 5.1 volts 


conditional guarantee, $599.95 plus $6 


C10— 0.47 |iF, 25 volts, electrolytic 


D8, D9— 1N4001 rectifier, 50 PIV 


shipping. (Return if not satisfied within 


C12, C27— 5-30 pF PC-mount trimmer 


D10-not used 


30 days for refund, less shipping.) Or- 


C13, C28 — 12 pF T ceramic disc 


BR1— full-wave bridge rectifier, 6 amps 


ders only (outside Mississippi) 


C17-C19, C66— 220 pF, ceramic disc 


LED1— standard red LED 


1-800-647-1800. Information and Mis- 


C20 — 150pF ceramic disc 


Q1.Q6— 2N2222 


sissippi orders 601-323-5869. Master- 


C21— 390 pF ceramic disc 


Q2, Q3— 2N3906 


Card and Visa accepted. 



those locations. Remember that if you 
see, feel, smell or hear something un- 
usual, you probably have a problem. 
Power down immediately and check it 
out. 

If all else fails, then an oscilloscope 
will be required. First make sure that the 
titler is generating a stable composite- 
video signal. If it's not, the VDP (IC10) is 
probably not operating properly. Check 
the master clock (pin 6) for a 10. 7-MHz 
signal. You should also have a 3. 58-MHz 
clock at pin 37. There should be a black- 
and-white composite-video signal at pin 
36." If no signals are coming from IC10, 
check the power-supply connections 
again. If the video signal is present, use 
the schematic and check the signal at all 
points until you reach Q6 (in Fig. 13). 

Once the hardware is working, the next 
step is to make sure that your software is 
functioning properly. Type in several 



characters and try out all the functions 
(except external mode). 

Once the software is running, you're 
ready to test the external mode. Before 
plugging in a camera, make sure that you 
have 12 volts on pin 10 of the camera 
connector (J 1 in Fig. 7), and that 12 volts is 
not present on any other pins. Always turn 
off the titler before plugging in the cam- 
era. 

Set switch S 1 to the camera input or the 
external input, whichever is appropriate, 
and turn on the titler. If you're using a 
camera, you should see all the various 
camera LED's come on. Since the titler 
powers up in the internal mode, you 
should see the same black picture on the 
screen with a green cursor. 

Press the ext mode key. That will like- 
ly cause more garbage on the screen. Go 
back to internal mode just to make sure 
that nothing has happened. If all is well in 



internal mode, go back to Table 1 and 
perform the remaining adjustments start- 
ing with number 2. 

If you are unable to get a clean picture 
with the adjustments, you have a hard- 
ware problem. Disconnect the power, 
camera, etc. and check for bad solder 
joints, shorts, bent IC pins, and other pos- 
sible problems. Don't get too dis- 
couraged. Many problems can exist 
without permanently damaging the com- 
ponents. 

Operating features 

We've gone through a lot of theory and 
construction details, but we haven't talk- 
ed much about what the titler can do and ^ 
how you can use it. Now that we've * 
finished the testing, it's time to see what 5 
we can expect the titler to do. 

When the titler is first powered up, it is £ 
in its internal mode— the background and ° 



Key 

26 Alphabetic 

10 Numeric 
Punctuation 

Left right arrow 

Down up arrow 
Cursor 

Return 
Clear 

Externa! mode 
Object 

Blank border color 
Color 

Page forward/back 

NR = No response 
— = Status of mod 
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Blanked Unblanked Cursor on Curso off 


Object on 


Object off 




lower case 


upper case 


NR 


— 


— 


NR 


NR 


— 




Numeric 
Character 


Punctuation 
Character 
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border are black, and an external video 
signal is ignored. "The cursor is at the top 
left comer of the screen and is medium 
green. 

The titler has a character set that is 
made up of 25 alphabetic characters (cap- 
ital only), 10 numeric characters, 10 punc- 
tuation characters and a "space" 
character for a total of 47 characters in all . 
You'll notice 11 other keys on the key- 
board: those are used for a variety of func- 
tions, such as moving the cursor and 
changing mode. 

The titler can hold 30 pages of charac- 
ters. Each page can contain eight 16- 
character lines, and each character can 
have a different color (background and 
character color). Sixteen different colors 
are available, including a transparent 
color that allows the external video pic- 
ture to show through (when the titler is in 
its external video mode). 

Once you have your titles or subtitles 
ready, the cursor can be removed from the 
screen by pressing the cursor key. Then, 
you might go back to your first page of 
titles, blank the screen by pressing the 
blank key, and go into the external mode. 
Blanking the screen does not clear memo- 
ry or otherwise destroy anything you've 
entered. It merely causes only the border 
to appear on the screen. If the border is 
transparent fas it is after the unit is first 



powered -up), the external video image ap- 
pears on the screen. 

If no external video signal is present 
when you enter the external mode, the 
picture will tear apart and be completely 
useless. That doesn't affect the data 
you've entered. You can recover a stable 
image by going back to the internal mode 
or by connecting an external video signal 
to the unit's input. 

The action of most of the keys on the 
tiller's keyboard is straightforward. 
However, there are several aspects that 
need more explanation. Some keys per- 
form differently when certain modes have 
been evoked. Table 2 is a summary of the 
ti tier's responses to various keys in vari- 
ous modes. For example, as shown in 
Table 1 , in order to place characters in the 
current page of memory, you need the 
cursor on, the screen unBi.ANKed, and the 
object mode off. 

An objea (such as an arrow) can be 
displayed on the screen when the screen is 
unBLANKed fwith or without the cursor 
on). Just remember that as long as you see 
a cursor on the screen and not an object, 
you can write characters on the current 
page. You can display, change, and move 
an object on the screen as long as the 
screen has not been BLANKed. 

Hitting the clear key clears the current 
page. 



The color key initiates three func- 
tions. When an object is present, it 
changes the object color. When the cursor 
is on and no object is present, it changes 
the cursor color. (The cursor color desig- 
nates the color of future characters; exist- 
ing character colors don't change until 
they've been retyped using a new cursor 
color.) Unshifted, the color key changes 
the character color. When the key is shift- 
ed, the background color of the character 
is changed . 

The object key, when unshifted, alter- 
natively displays and removes the object. 
While in the object mode (that is, when an 
object is present on the screen), character 
inputs are ignored. The two arrow keys 
move the object instead of the cursor and 
the color key changes the object color. 

When the titler is in its object mode, the 
shifted object key changes the type of 
object that can be displayed. Four objects 
are available: an oval frame, an "X," a 
rectangular frame, and an arrow. After 
you leave the object mode, the specific 
object, pattern, color, and location is re- 
tained and used when the object is subse- 
quently displayed. 

Unfortunately, that's all we have room 
for this month. When we continue next 
time, we'll take an in-depth look at the 
tiller's software and then we'll see how the 
interface bus can be used. R-E 
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Do your projects suffer from 
overheating? We It show you how 
to keep them cool, 



HEAT CAN DEVASTATE SEMICONDUCTOR 

components and can make your projects 
unreliable or short-lived. Fortunately, 
there are ways to protect your projects 
from excess heat. We'll show you how it's 
done. In this article (the first of two parts), 
we will discuss how electronics designers 
deal with the Row of heat on a quantitative 
basis, and how heat may be controlled by 
using heatsinks and forced-air cooling 
systems. We will also discuss how ther- 
moelectric devices are used to control 
heat, and some modern methods of sens- 
ing temperature. 

In the second part of this article we will 
examine optical means of sensing and 
measuring temperature, thermo probes, 
and Vortex tubes (devices that can pro- 
duce very low temperatures almost in- 



stantaneously without complex drive 
machinery). 

Heat flow 

Physicists often talk about three dif- 
ferent kinds of heat transfer or heat flow: 
conduction, radiation and convection. 
Molecular motion is the cause of con- 
duction. Molecules at a higher tem- 
perature have higher kinetic energy than 
do their nearby neighbors, and some of 
that energy is transferred by those mole- 
cules" impinging on one another. Even at 
the junction of a heatsink's surface and air, 
energy is transferred via conduction from 
molecules in the heatsink to molecules in 
the air. 

Heat How due to radiation is caused, 
not by particle motion, but by the emana- 



tion of electromagnetic waves that encom- 
pass the spectrum all the way from 
ultraviolet to infrared light. 

In radiation, energy itself is trans- 
ferred, and in conduction the particles 
possessing that energy remain in one 
place. In convection, by contrast, the par- 
ticles themselves move, either of their 
own accord, or by being forced to move. 
Convection is related to conduction, in 
that energy is transferred by means of 
molecular motion. 

Electronics designers must concern 
themselves with all three types of heat 
transfer. Conduction is the primary means 
by which heat is transferred from the inter- 
nal junction of a semiconductor device to 
an external surface such as a heatsink, 
where the effects of both radiation and 



convection then become noticeable. The 
size and type of material used for heat- 
sinking has a direct effect on the amount 
of heat radiated. If a device generates 
more heal than its heatsink can effectively 
radiate, forced (or natural) convection 
must be used to maintain the device at a 
safe operating temperature. 

Heat and electricity 

In order to quantify discussions of heat 
flow, an analogy is often drawn between 
the units used to describe the flow of elec- 
tricity, and those used to describe the flow 
of heat. As shown in Table I . voltage 
corresponds to temperature; current cor- 
responds to heal flow; and electrical resis- 
tance corresponds to thermal resistance. 
The circuit diagrams in Fig. I illustrate 
how heat-flow problems may be treated in 
a manner similar to electrical-flow prob- 
lems. 

The basic thermal relationship may be 
stated as follows; the change in tem- 
perature is the product of dissipated power 
and thermal resistance, or, in short, AT 
= P D 6. The equation reveals that if a 
device must dissipate a certain amount of 
power, its thermal resistance must be min- 
imized in order to keep its temperature 
rise to a minimum. A dual subscript on a 
thermal resistance is used to indicate the 
resistance at the junction of two materials. 
For example, 8 SA refers to the resistance 
at the junction of the heatsink (S) and 
ambient air (A). 

Various kinds of semiconductors can 
withstand different maximum tem- 
peratures. Germanium, for example, can 
tolerate temperatures from 85°C to 100°C, 
whereas silicon can tolerate from 150°C to 
200°C. Generally, however, we try to 
avoid operating semiconductor devices at 
such elevated temperatures, because per- 
formance decreases drastically when that 
is done. 

For example, the input leakage current 
of some op- amps doubles each time junc- 
tion temperatures increase 10°C. For an- 
other example, the graph in Fig. 2 shows 
the effect that temperature has on the max- 
imum power that a typical power tran- 
sistor can handle. Below about 25°C, the 
transistor can handle 90 watts of power. 
But above that temperature, the maximum 
power that the transistor can dissipate de- 
creases linearly, until, at 100°C, the tran- 
sistor becomes inoperable. Clearly, then, 
the more power we need the transistor to 
dissipate, the lower we must keep its tem- 
perature. 
^ Why does the transistor get so hot? We 

o m u s t re me mber that b oth the e m i tier- base 
and the collector-base junctions generate 
£C heat. However, since the collector-base 
cj junction is reverse-biased, it has higher 
-J resistance, and it thereby produces more 
£ heat. In fact, the col lector- base junction 
5 produces so much more heat than the for- 
^ ward-biased emitter-base junction that the 



TABLE 1— ELECTRICAL AND THERMAL UNITS 

Electrical Thermal 
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Unit 


Symbol 


Quantity 


Unit 


Symbol 


Voltage 


Volts 


V 


Temperature 


°C 


T 


Current 


Amps 


I 


Heat Flow 


w 


Pd 


Resistance 


Ohms 


R 


Thermal Resistance 


"CM 


e 




FIG. 1— THERMAL AND ELECTRICAL FLOW are 
similar conceptually and mathematically. 

heat generated by the latter may usually 
be ignored. Doing so allows us to simplify 
the power-dissipation equation consider- 
ably: 

P D = lc x V CE 
Here P D refers to the power dissipated by 
the transistor; I c refers to its collector 
current, and V cl£ refers to the voltage 
across the transistor's collector and emit- 
ter. As you might suspect, P D in this elec- 
trical equation may be related malhe- 
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CASE TEMPERATURE-°C 

FIG. 2— A TYPICAL POWER TRANSISTOR'S 
ability to dissipate power decreases rapidly 
above a case temperature of about 25 C, 

matically to P D in the thermal equation 
cited above. 

As you know, placing resistors in paral- 
lel makes it easier for current to Row. 
Heatsinks work on the same principle; 
paralleling thermal resistances makes it 
easier for heat to flow. So by paralleling 
the heat- radiating mass and surface area 
of a semiconductor's case with a heatsink, 
thermal resistance is lowered, and that 
allows a more effective path by which 
heat may flow. Theoretically, in fact, an 
infinitely large heatsink should reduce 
thermal resistance to zero. Fortunately, 
we should never need an infinitely large 
heatsink — we couldn't manufacture one 
even if we did need it. What size do we 
need for a given application'? As we'll see, 
it's rather simple to calculate. 

Heatsink calculations 

We may rewrite our previous thermal 
equation in terms of power dissipation as: 

PD(max) = (Tj(max) ~~ TA(max)) ' Oj A 

Here Tj is the maximum junction tem- 
perature (in degrees Celsius) that we wish 
our transistor to tolerate, T A is the max- 
imum ambient air temperature (in degrees 



Celsius) in which we expect our circuit to 
operate, and 6 JA represents the total ther- 
mal resistance encountered by the heat 
trying to escape our device. 

That thermal resistance may be broken 
down into several series resistances that 
are merely added together: 

9ja = fjc + ^cs + ^ SA 
We may state that relationship in words by 
saying that the total thermal resistance 
from junction to air (6 ]A ) equals the sum 
of the resistances from junction-to-case 
(6 JC ), case-to-heatsink (6 CS ), and heat- 
sink-to-air (6 SA ). We obtain 9 JC from a 
data book describing the device used; the 
other two values must be calculated or 
assumed. Let's see how, given the follow- 
ing: 

• T MmsKy = m: 

• ^J(nm) _ '25 C 

• Idmaxi = 0.8 amps 

• V CE (m ax) = 10 Wits 

We can see immediately that eight watts 
(10 volts x 0.8 amps) of power must be 
dissipated. Typically, a TO-3 case can 
safely withstand about 2.8 watts; a 
TO-220 case, about 1.8 watts; a TO-202 
case, about 1.5 watts; and small TO- 39 
and TO-92 packages can handle only 
about two-thirds of a watt. 

If we're using a 78XX-series voltage 
regulator in a TO-220 case, we must, 
therefore, provide heatsinking to dissipate 
an additional 8- 1.8 = 6.2 watts. Check- 
ing the data sheets, we see that the 7800 
series has a 6 JC = 5°C/W. Rearranging 
our previous thermal equation, we find 
that: 

e JA = (Tj-T A )/P D 
Plugging our assumed values in. we find 
that 9 JA = (125-60)/(0.8x[O) = 8.13 
°C/W, The sum of the thermal resistances 
must equal 8.13, and, since 8 JC = 5 °C7 
W: 

8cs + Hg A = 3.13 
Now if we use silicone thermal grease 
between the heatsink and the case of the 
transistor, we can approximate that 8 CS = 
0.13°C/W (we'll show you why in a min- 
ute), so that leaves 9 SA to provide the 
additional 3°C/W of thermal resistance. 
The nomograph in Fig. 3 may be used to 
determine the size of an appropriate heat- 
sink. Note that, to achieve a thermal resis- 
tance of 3°C/W, a vertically-mounted 
piece of aluminum 3 /i6-inch thick must 
have an overall surface area of 22 square 
inches. 

However, surface area is not the only 
thing to consider when designing heat- 
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SURFACE AREA-IN* (BOTH SIDES OF HEAT SINK) 
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FIG. 3— DETERMINING SURFACE AREA of a heatsink is easy with this nomograph. 



sinks. We must also take account of the 
materia] the heatsink is made of, the heat- 
sink's surface finish, and the manner in 
which the he at -gen crating device is cou- 
pled to the heatsink. 

The two most popular materials for 
heatsinks are copper and aluminum. Cop- 
per has a thermal conductivity four times 
that of aluminum, but it also costs much 
more. Aluminum is, therefore, used more 
often. Other materials are used to combat 
special problems. For example, magne- 
sium is very light, and beryllium oxide 
(BeO) is an excellent insulator. 

Emissivity is the term describing the 
effectiveness with which a given surface 
radiates energy; in Table 2 we show emis- 
sivities of several typical heatsink sur- 
faces. In general, a larger value of 
emissivity means a better ability to radiate 
heat. Note that black oil -painted heatsinks 
radiate most effectively. Commercially 
available heatsinks are therefore usually 



painted (or anodized) black. 

The third heatsink design consideration 
is that of device coupling. Often we can- 
not simply bolt a heat-generating device 
directly to a heatsink because doing so 
would cause the device's electrical output 
to be shorted to ground. To avoid that sort 
of problem, we usually use a washer that 
has both low thermal and high electrical 
resistance. There are three materials com- 
monly used for such washers: mica, 
anodized aluminum, and beryllium ox- 
ide. 

Mica is the most commonly used, and 
anodized aluminum is also fairly widely 
used, although if the surface of the latter is 
scratched, an electrical short may result. 
Beryllium oxide performs better than 
mica or anodized aluminum, but, unfor- 
tunately, it is toxic in powdered form and 
when vaporized. In Table 3 we compare 
the thermal resistance of those three in- 
sulators to that of an insulator-less June- 



TABLE 2— EMISSIVITY OF COMMON HEATSINK SURFACES 


Surface 


Emissivity (E) 


Polished Aluminum 


0.05 


Polished Copper 


0.07 


Rolled Sheet Steel 


0.66 


Oxidized Copper 


0.70 


Black Anodized Aluminum 


0.7—O.9 


Black Air Drying Enamel 


0.85—0.91 


Dark Varnish 


0.89—0.9 


Black Oil Paint 


0.92—0.96 



TABLE 3— THERMAL RESISTANCE ( C C/W) 
WITH AND WITHOUT SILICONE GREASE 

Insulator Without 

None 0.20 

Tefton 1 .45 

Mica 0.80 

Anodized aluminum 0,40 


With 

0.10 
0.80 
0.40 
0.35 






tion, both with and without silicone 
grease. As you can see, the lowest resis- 
tance is provided using no insulator and 
silicone grease; that is what allowed us to 
assume the value of 0. 13°C/W in the dis- 
cussion above. 

Guide to heatsink use 

After all surface-area and thermal-re- 
sistance calculations are done, there are a 
number of practical steps one can take to 
help increase the effectiveness with which 
a heatsink dissipates heat: 

• Avoid mounting voltage-sensitive de- 
vices (power transistors, regulators, etc.) 
next to other heat-generating compo- 
nents, like power resistors. 

• When using heat-sensitive devices in 
smaller packages (TO-5 , TO- 39, TO-92), 
keep lead lengths to a minimum, and 
maximize copper runs on the PC board. 

• Make sure that the heatsink-to-device 
interface is very flat. With larger heat- 
sinks, that becomes difficult; so, for good 
thermal conduction, use a thin layer of 
silicone grease, such as Dow Corning 
340, General Electric 662, or Ther- 
malloy's Thermacote. Such "grease" is 
actually a metallic-oxide-filled silicone 
compound; it effectively increases the sur- 
face contact of the two mating devices by 
filling in air gaps and scratches. 

• When a device must be electrically 
insulated from its heatsink, use an insulat- 
ing washer 0.003- to 0.005-inch thick. 
Doing so increases thermal resistance, but 
that can be partially offset by applying 
silicone grease to both sides of the washer. 

• When using a finned heatsink, max- 
imum heat dissipation will occur when 
the fins are vertically oriented. 

• Be very careful bending the leads of 
power- sensitive components. Hairline 
cracks can drastically reduce their heat- 
dissipating ability. 

New heatsinking products 

Several manufacturers have introduced 
products recently in an effort to simplify 
assembly of heatsinked components. For 
example, Chomerics Laminates, Inc. (77 
Dragon Court, Woburn, MA 01888) has 
developed a "grease less" thermal washer, 
the Cho-Therm I67S, which is a rugged 
fiberglass-cloth reinforced, boron-nitri- 
de-filled silicone-elastomer material lhat 
provides exceptionally good thermal con- 
ductivity, 

A similar heatsink washer is manufac- 
tured by Berquist (5300 Industrial Blvd., 
Minneapolis, MN 55435); it is shown in 
Fig. 4 beside a traditional silicone "glob" 
assembly. The Berquist unit does not re- 
quire thermal grease, and has a special 
laminate that helps suppress EMI. > 

AAVID Engineering (One Kool Path, ^ 
Laconia, NH 03246) has developed the > 
new heatsink, shown in Fig. 5, for use < 
with plastic DIP'S. That slide-on heatsink Zd 
has two conducting surfaces (one on the <n 
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FIG. 4— THE GHEASELESSTHERMAL WASHER 
on the right replaces the messy assembly on the 
left. 




FIG. 5— THIS SLIDE-ON HEATS1NK allows an IC 
to operate 10 C cooler and still dissipate the 
same amount of power. 

top, and one on the bottom) that provide 
more effective conduction. Fins are slot- 
ted and staggered, to provide better con- 
vection. The 40-pin DIP shown in the 
photo dissipates one watt in normal opera- 
tion; using the heatsink allows the IC to 
operate 10°C cooler. 

So far we have focused our attention 
mostly on thermal conduction and radia- 
tion using heatsinks. At times, however, 
heatsinks alone cannot provide sufficient 
cooling; and that forces us to consider the 
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FIG. 6— AIR FLOW IN CFM may be determined 
easily, given temperature rise and power dissi- 
pated. 
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FIG. 7— AIRFLOW is related to temperature rise and heat dissipation for higher-powered units than the 
nomograph In Fig. 6. 



third means of keeping components and 
assemblies cool: forced-air convection 
cooling. Basically, there are four con- 
vection-cooling methods 

• Forced-air convection cooling 

• Air-to-air heat exchange 

• Aii-to-water heat exchange 

• Air conditioning 

We will discuss convection cooling and 
air-to-air heat exchangers in this article. 
The final two cooling methods are not 
covered here. 

Fans and blowers 

The main component of a blower is a 
wheel that revolves to displace air; blow- 
ers are most efficient when operating near 
maximum static (non-moving) pressure. 
The main component of a fan is a pro- 
peller blade; fans operate best when mov- 
ing large volumes of low-pressure air. 

Cost (and noise) considerations aside, 
using a blower to pressurize a cabinet by 
pumping filtered air in is far more desir- 
able than using a fan to exhaust air. The 
main advantage is that cracks between 
panels, around doors, etc. , are better used 
as part of the exhaust area than as sources 
for the intake of dust and dirt. 

For forced-air cooling systems; 

• The cross-sectional area of the air 
stream throughout the flow path should be 
approximately equal to the total effective 
area of the intake. 

• The exhaust area must be located 
"downstream" from the heat- producing 
components. 



• A baffle may be used to channel a small 
volume of air across a hot component at 
high velocity. 

• Ducts may be used to maintain even 
cooling throughout the cabinet. If an even 
temperature must be maintained 
throughout a cabinet vertically, place 
ducts along the sides of the cabinet. 

Calculating the size fan necessary to 
achieve a specific cooling effect is simple. 
The volume of air required at the inlet 
equals 1.76 watts X 1,25/°C, or3. 17 watts 
X 1.25/°F. The power to be dissipated is 
expressed in watts, and the temperature 
rise in the cabinet is expressed in the first 
equation in degrees Celsius, and in the 
second, in degrees Fahrenheit, The con- 
stant 1.25 provides a 25 % safety factor. 
You may calculate air flow using the equa- 
tion above, or simply use the nomograph 
in Fig. 6. The graph in Fig. 7 provides a 
way of determining the air flow for dis- 
sipating power in the kilowatt range. 

Now let's go through a design example. 
Assume we have to dissipate 200 watts of 
power, and that we can only withstand a 
10°F rise in temperature in the cabinet. 
Our formula is: Air flow = (3 . 17 x power 
in watts Xl. 25 )/°F. So (3.17 X 200 X 
1.25)/10 = 79.25 cubic feet per minute 
(CFM). Note that the dashed line in the 
nomograph in Fig. 6 indicates a flow of 
approximately 80 CFM. 

That's all we have room for now. Next 
time, we'll look at yet more convection- 
cooling schemes and then tum our atten- 
tion to air-to-hear exchangers. R-E 



66 



MM1 




Repairing 
Compact Disc Players 



Compact disc players are the most exciting development in audio in years. 
In this article we'll show you how those devices work, and how you can 
repair them when something goes wrong. 



Part 3 



THIS MONTH, WE LL 

continue our look at 
CD player service by looking at some 
more typical player circuits. We'll also 
look at the mechanical systems found in a 
CD player, and finally begin to examine 
some adjustments that you can make. 

Figure 13 shows the D/A converter and 
audio circuits. The D/A converter IC406 
is a 16-bit device and is capable of produc- 
ing 65 ,536 audio-output levels. The audio 
is amplified by IC407 and multiplexed 
into right and left channels by a sample- 
and-hold circuit, IC408; the operation of 
IC408 is regulated by the controller. (Note 
that only the left-channel circuitry is 
shown in Fig, 13.) When the left-channel 



is in the sample status (audio from IC406 
is passing), the right-channel is being held 
(audio not passing), and vice versa. The 
S/H outputs are amplified by IC409, and 
applied through low-pass filter CP501 to 
amplifier IC503. Filter CP501 produces a 
sharp dropoff between 20 and 25 kHz, so 
any frequencies above the audio spectrum 
that might produce distortion are rejected. 
Further filtering and amplification are per- 
formed by IC503 and IC504, both of 
which are preamp IC's with equalization 
or emphasis networks. In some cases, the 
networks are under control of relays and 
switches (RY552 in the circuit of Fig. 13), 
which are in turn controlled by the system 
microprocessor. 



The outputs of both channels are routed 
to the rear and front panels. In Fig. 13, 
there are both fixed and variable outputs 
on the rear panel , and a variable output at 
the front panel (for the headphones). In 
most players, the audio outputs can be 
muted by relays. In this circuit the audio 
outputs are applied to the outputs through 
RY551. That relay is under the control of 
the mute signal generated by the system 
microprocessor; that signal is designated 
MU2. The same signal is also used to mute 
the digital signal path. 

Figure 14 shows the slide or pickup 
motor control circuits. A motor is re- 
quired to keep the beam moving across the 
disc at a constant speed, even though the 
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FIG. 13— THE D/A CONVERTER converts the 16-blt digital information into an audio signal. Only the 
left-channel circuitry is shown here. 
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FIG. 14— THE SLIDE- (or pickup-) motor control circuit is used to keep the pickup moving across the 
disc at a constant speed. 

disc speed changes. The radial tracking 
error or ter signal is applied to the slide 
motor as a fine control. The ter signal is 
applied through Q150, low- pass filter 
IC200, analog switch Q200, amplifier 
IC201, and drive transistors Q203 and 
Q204. The direction of current through 
the motor (and the direction of motor rota- 
tion) is set by the polarity of the signal 
applied to Q203 and Q204. Note that the 
ter signal is passed only when there is a 
tsw (Tracking switch) signal from the 
microprocessor. The tsw signal is inver- 
ted by IC181, and applied to Q150 
(through D152) and Q200 (through 
D200), permitting the ter signal to pass. 
During search operation, the pickup 
must move at a faster rate than during 
normal play. This is done by slr and slf 
pulses from the microprocessor. The slr 
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FIG. 15— THIS CIRCUIT MONITORS and controls 

the amount of light emitted by the laser diode. 



and slf pulses, applied through Q205 and 
Q206, produce inputs to IC201 much 
larger than the inputs from Q20O. That 
produces increased current in Q203 and 
Q204, and increases the slide motor 
speed. 

The laser monitor and control circuits 
are shown in Fig. 15. It is necessary to 
monitor and control the amount of light 
emitted by the laser diode to ensure proper 
performance of the player optics. (A low 
output from the laser can produce tracking 
errors, as well as audio dropouts. ) In those 
circuits, the output of the monitor diode is 
applied to the input of a comparator with- 
in IC01 . The other input to the comparator 
receives an adjustable reference voltage. 
If the laser-diode output goes above the 
desired reference level, the monitor-diode 
output increases, and the comparator out- 
put goes more positive. That reduces the 
laser-diode output back to normal. It is 
possible to set the amount of laser output 
by setting the reference voltage (with R21) 
toICOl. 

The laser diode is cut off when the outer 
cover is removed or when the tray is in the 
extended position (ready to insert or re- 
move a disc.) That prevents the user from 
coming in direct contact with the laser. 
The drive circuits are controlled by two 
series-connected microswitches. Both 
switches must be closed (player cover in 
place and tray retracted) before the drive 
circuits can pass the comparator output to 
the laser diode. 

Figure 16 shows the disc-drive motor- 
control circuits. A CD player disc is ro- 
tated at a varying speed so that the rate at 
which the track is moving with respect to 
the pickup is constant. Speed variations 
are necessary since there is less data on 
the tracks near the inside of the disc (start) 
than near the outside (end); that's because 
the tracks are of different lengths. Most 
CD players use some form of "unitorque" 
motor with Hall-effect elements to get the 
variable speed. Typically, disc speed var- 
ies from about 480 rpm (inside) to 210 
rpm (outside) so as to maintain a constant 
linear velocity (CLV) of about 1.25 to 1.3 
meters per second. 

Looking at Fig. 16, the Hall-effect ele- 
ments are used to monitor and maintain 
motor speed; their outputs are fed to the 
control circuits, which in turn control the 
current fed to the motor-drive windings. 
In addition to speed information from the 
motor itself, the Hall-effect elements are 
fed signals from the controller under the 
direction of the system microprocessor; 
those signals contain information that per- 
tains to the appropriate motor speed at a 
particular moment and are derived by the 
CLV signals within the controller. The 
CLV circuits set the appropriate motor 
speed by monitoring the efm (Eight- 
to-Fourteen Modulation) signal to deter- 
mine the rate at which information is pass- 
ing the pickup. 
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FIG. 16— THE TURNTABLE DRIVE-MOTOR control circuit controls the turntable speed. 
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FIG. 17— TURNTABLE MOTOR-CONTROL signals. Note the relationships between the various signals. 



Figure 17 shows the relationships of the 
signals that control the drive circuits in 
Fig. 16. The outputs of the Hall-effect 
elements are applied to the motor wind- 
ings through Q252-Q255 , and amplifiers 
within IC251. Resistors R284 and R289 
provide for offset or balance adjustments, 
and R273 sets the gain. Operation of the 



disc motor can be divided into two phases: 
start servo and regular servo. 

Let's start with the start servo. When 
power is first applied, the disc motor runs 
free, the dmsw and clvh signals are low, 
and the rot output is high (as shown in 
Fig. 17). Under those conditions, the 
motor accelerates, and begins to turn at a 



constant velocity. IC404 produces essen- 
tially similar outputs at pmw, pref, and 
pd. After a free-run period (set by the 
system microprocessor), rot goes low 
and the motor starts to accelerate. The 
efm signal is read by IC404, and com- 
pared to a reference. The difference be- 
tween the reference and the efm is the 
pwm output from IC404, During the ac- 
celeration portion of initial read, the pwm 
duty cyclefwhich varies above and below 
50% as determined by motor speed) is 
compared with the pref signal (which has 
a fixed duty cycle). The result of that com- 
parison is applied to the motor circuits to 
control speed. 

Looking next at the regular servo, 
when the motor reaches the desired speed, 
the pwm signal has a 50% duty cycle, and 
the pickup reads the disc data at a constant 
linear velocity. That condition is main- 
tained with a ± 1% accuracy by means of 
the pd pulse from IC404. The duty cycle 
of the pd pulse is set by comparing the 
efm signal to a reference within IC404, In 
turn, the pd signal is compared with the 
output from the pwm and pref 
comparator (IC251). The result of that 
comparison is applied to the motor to 
maintain the ± 1% accuracy, 

CD mechanics 

The mechanical systems in a CD player 
perform two primary functions; loading 
and unloading the disc, and driving the 
optical pickup across the disc . In horizon- 
tal front-load players, the tray is opened 
by a drive motor, a disc is inserted (man- 
ually) in the tray, the tray and disc are 
returned within the player (by the same 
drive mechanism, and usually the same 
drive motor). Some front-load players use 
a fourth drive motor to clamp or "chuck" 
the disc onto the turntable. Operation of 
drive motors is controlled by limit switch- 
es and the system microprocessor, so it is 
necessary to study both the mechanical 
drawings and the wiring. We give you 
both in this section, but keep in mind that 
the descriptions here are "typical," and 
must be compared with the descriptions 
found in the service literature. 

Figure 18 shows the major mechanical 
components of a CD player. Note that 
most of the components are part of a unit 
mechanism secured to the mainframe by 
two rails. The tray is moved out of the 
player front panel by the loading motor 
(lidm). This action also raises the clamp 
or chuck. A disc is installed manually in 
the tray, and the tray is pulled within the 
player by the lidm. That action also 
lowers the clamp so that the disc is pressed 
against the turntable motor assembly. In 
most players, the coil assembly can be 
separated from the turntable motor, and 
replaced as a separate component. 

As shown in Fig. 19, the lidm receives 
open/close drive signals from the system 
microprocessor through 1C110 and Q116/ 
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FIG. 18 — THE MAJOR MECHANICAL components of a CD player. Most of the components shown are 
part of the "unit mechanism," which is secured to the main part of the player via two rails. 
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FIG. 19— THE FUNCTION OF most of the mechanical systems in the player are controlled by the 
microprocessor. 



Ql 17. In turn, Lhe microprocessor re- 
ceives control signals from the front -panel 
open/close switch. The microprocessor 
also receives indicator signals from the 
tray-open (lsdo) switch and the tray- 



closed (lidc) switch. The lidc switch is 
actuated only when the tray is in. and the 
clamp is in the fully-down position. The 
lidc switch is called the chuck or chu 
switch in some literature. The lsdo is set 



to actuate when the tray has just reached 
the correct open limit, and thus cuts off 
the loading motor. No matter what it is 
called, the lidc or chu switch actuates 
when the tray is in and the clamp is fully 
down, culling off the loading motor. 

The optica! pickup assembly is driven 
across the disc by the pickup motor, 
which is connected to (he pickup drive 
gears by means of a belt . (On most play- 
ers, the belt can be replaced when covers 
arc removed, without removing the pick- 
up or motor.) The system microprocessor 
receives a signal from lhe pickup inner- 
limit (lmsi) switch, which is set to actuate 
and turn off the drive motor when the 
pickup reaches the inner limit (start) of the 
disc. (Again, to confuse you, lhe lmsi 
switch is often called the lmsw switch). 

The entire unil mechanism can be re- 
placed as an assembly (on most players). 
Some manufacturers also recommend re- 
placement of the motors and limit switch- 
es (and they describe the procedures for 
replacement/adjustment). The mechan- 
ical section is one area where most CD 
player service literature is very good, (If 
only the other sections were that clear!) 
So we will not dwell on mechanical re- 
placement/adjustment here . However, as a 
practical matter, never disassemble the 
unit mechanism beyond the point neces- 
sary to replace or adjust a given part. 
Never make any adjustments unless the 
troubleshooting procedures lead you to 
believe that adjustment is required. 

Adjusting CD players 

The adjustment sections of most CD 
player literature are good, up to a point. 
Thai is, they give you the slep-by-step 
procedures, and show you the physical 
location of the adjustment controls. Un- 
fortunately, they do not tell you what you 
are doing when you make the adjust- 
ments. We will bridge that gap by describ- 
ing the adjustment procedures for a 
typical CD player, using adjustment di- 
agrams not found in any service literature. 

Laser diode output 

Normally, the laser diode should not be 
adjusted unless the pickup has been re- 
placed or troubleshooting indicates a laser 
problem. Also, be aware that laser diodes 
can be damaged by current surges. Typ- 
ically, the laser diodes used in CD players 
have drive-current limits in the 40- to 70- 
mA range, though some may be as high as 
100 mA. Generally, 150 mA is sufficient 
to damage (if not destroy) any CD laser 
diode. Note that as laser diodes age they 
may require more drive current to produce 
the required light. If the current is in- 
creased for that reason, it should ob- 
viously be kept within the "safe" limit for 
the diode. 

That's all we have room for now. When 
we continue, we will show you how to 
adjust the laser's output. R-E 




D 




m 




DESIGNING WITH 
DIGITAL IC'S 



One-shots and clocks are among the most important digital 

circuits. This month we learn about those circuits 
and how they are used. 

JOSEPH J. CARR 



Part 8 



THE MONOSTABLE 

multivibrator (or 
"one-shot") can be used in a variety of 
applications. Those circuits are used to 
clean up noisy digital signals, to 
"stretch" pulses, as timers, and on and 
on. The circuit is termed "monostable" 
because it has only one stable output state. 
That stable state might be either high or 
low depending on the design. Normally, 
the monostable remains in the stable 
state. But when a valid trigger pulse is 
received, the monostable goes to the un- 
stable state, but only for a predetermined 
period of time. The monostable output 
then reverts back to the stable condition. 

There are two main categories of mono- 
stable multivibrators: retriggerable and 
nonretriggerable. Of those, the latter is 
the type most people think of when con- 
sidering those circuits. Thus, unless oth- 
erwise stated, assume that a monostable 
multivibrator is nonretriggerable. 

Figures 1 and 2 show the timing di- 
agrams for the two types of monostables. 
Figure 1 shows a nonretriggerable mono- 
stable in which the stable state is low. A 
trigger pulse is received at time t,, so the 
output snaps high and remains so for 
period T When period T expires, the out- 
put returns to the low state. It remains low 
until another valid trigger pulse is re- 
ceived (t 4 ). 

The essential characteristic of a non- 
retriggerable circuit is shown in Fig. 1, 
That characteristic can be seen by examin- 
ing what happens at t 2 . At that time, a 
second trigger pulse is received, but since 
the output is in the unstable (active) state 
that pulse is ignored. The pulse at time t 2 
has no effect on the output; such a trigger 
pulse is considered invalid. 

One common application of nonretrig- 
gerable monostables is switch debounc- 
ing. Ordinary mechanical switches are 
quite noisy when the contacts close. 
That's because the two electrical contacts 
inside the switch "bounce" one or more 



times before a solid connection is made. 
The period of contact bounce might be 
several milliseconds, during which each 
bounce creates a noise pulse. Those 
pulses can cause many problems for digi- 
tal circuits, so they must be suppressed. 

To use a nonretriggerable monostable 
for that task, select one whose output 
period, T, is longer than the bounce 
period (5 ms, for instance). When the 
monostable is inserted in series with the 
switch, its output will go high when the 
first bounce pulse is received, and will 
remain in that state until after the bounce 
pulses die out. As for the balance of the 
digital circuit, all it will see is the 5 ms 
one-shot pulse; it is thus spared the indig- 
nity of a noisy signal. 

The timing diagram for a retriggerable 
monostable is shown in Fig. 2. Again, the 
period of the monostable multivibrator is 
T, which is initiated by a trigger pulse at 
time t,. Normally, the output would re- 
main high until T expired at time t 2 . But at 
time t 2 , a second trigger pulse is received. 
That pulse "retriggers" the circuit for an- 
other period T. The total time that the 
output remains high is not 2T, but T plus 
the expired portion of the first period (i.e. 
T + <t 2 - t,)). 

One application of the retriggerable 
monostable is in alarm circuits designed 
to monitor repetitive events. For example, 
consider its use in a medical respiration 
alarm. The alarm senses the patient's 
breathing and generates a pulse in re- 
sponse to that breathing that is used to 
trigger the monostable. The period of the 
monostable is set such that a normal 
breathing pattern will cause continuous 
retriggering. If the breathing pattern is 
disrupted, the monostable does not re- 
ceive a retriggering pulse so the circuit 
"times out" and the alarm sounds. 

Some circuit examples 

The simple circuit of Fig. 3 is an exam- 
ple of a half- monostable or quasi-mono- 
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FIG. 1— TIMING DIAGRAM for a non- retriggera- 
ble monostable multivibrator. 
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FIG. 2— TIMING DIAGRAM for a retriggerable 
monostable multivibrator. 
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FIG. 3— INVERTER-BASED monostable multi- 
vibrator. As shown, the circuit Is positive-edge 
triggered. 

stable multivibrator. Al is a CMOS 
inverter (or a CMOS gate wired as an 
inverter). When a trigger pulse is re- 
ceived, the output will snap low (active), 
and it remains low for a period of time 
determined by the values of Rl and CI. A 
serious constraint on that circuit is that the 
trigger pulse must be longer than the out- 
put period set by Rl and CI. As shown, 
the circuit goes low on the positive (lead- 
ing) edge of the triggering pulse; that is 
called positive-edge triggering. To obtain 
negative-edge triggering (triggering on 
the negative, or trailing edge of the pulse), ^ 
tie Rl to + V instead of ground. g 

Figure 4 shows a monostable based on a > 
4013 CMOS D flip-flop. In that circuit, 3 
the d input of the 4013 is connected to S 
+ V, so that input is always high. The clr § 
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FIG. 4 — A FLIP-FLOP can be configured as a 
monostabie multivibrator. Here Is one circuit 
that uses a 4013 D flip-flop. 
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FIG. 5— TIMING DIAGRAM tor the circuit shown 
In Fig. 4. 

input is connected to capacitor CI, so it 
will initially be low. That input will go 
high, however, when the voltage across 
CI, V c , reaches the appropriate level. 
Since CI is charged through Rl, which is 
connected to the q output, CI will reach 
the level where the clr input will go high 
at some time T after q goes high (the time 
determined by the value of Rl x CI). 

The timing diagram for that circuit is 
shown in fig. 5. Immediately prior to 
time t t , the voltage across CI (i.e. V e ) is 
zero, and the q output is low. At t ( , a 
trigger pulse is received, which causes the 
q output to go high. That causes a current 
to flow through Rl, which causes CI to 
charge and V c to rise. Voltage V c will 
continue rising until it reaches the "clear 
trip" voltage. That is the voltage required 
at the clr input to force the q output low. 
At that instant, t 2 , Q snaps low and capaci- 
tor CI begins discharging through Rl. The 
output was high for a fixed period (tj — t 2 ) 
that was determined by the time constant 
to Rl x CI and the voltage required to clear 
| the flip-flop. 

O But note what happens between time t 2 

I- and t ? . That time is a "refractory" period 
uj during which the flip-flop either won't 
Djj retrigger, or will produce an erroneous 
O output period, because capacitor CI was 
§ partially charged at the instant the trigger 
ec pulse was received (i.e. V c is not 0). 



The refractory period can be shortened 
considerably by the adding a quench di- 
ode (Dl in Fig, 6) to the circuit. The 
quench diode is placed in parallel with Rl 
in such a way that it is reverse-biased 
when q is low (or unbiased if V c is less 
than or equal to 0.6 volts). During the 
active period (t L - t 2 ), diode Dl is re- 
verse-biased so it will not affect the tim- 
ing. (An exception to this rule is long- 
duration timers where the value of Rl is 
very large, and the leakage resistance of 
Dl is less than 100 x Rl.) But when the 
flip-flop is cleared, and q goes low, volt- 
age V c forward-biases Dl, forcing it to 
conduct. The charge on CI is thus "dump- 
ed" through diode Dl, shortening the dis- 
charge time and, as a result, the refractory 
time. 




FIG. 6— ADDING A O.UENCH DIODE Shortens 
the refractory period. 
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FIG. 7— THE CIRCUIT of Fig. 4 can be made 
retriggerable by modifying it as shown here. 

Figure 7 shows a version of the retrig- 
gerable monostabie built around a D flip- 
flop. In that circuit, a transistor switch is 
added. Its purpose is to discharge V c 
when a positive trigger pulse is received. 
Such a pulse will forward bias Ql , thereby 
connecting its low collector-emitter resis- 
tance across CI . That transistor must have 
a high enough beta to be fully saturated by 
the trigger pulse, and a V CE(SAT) rating of 
0.6 volts or less. 

Note that neither circuit shown in Fig. 5 
and Fig. 6 will return to exactly volts 
until long after the t, — t 2 period has 
expired. That's because Dl will quench 
V c down to only 0.6 or 0.7 volts, which is 
the level required to forward-bias the di- 
ode. Normally, however, that poses no 
serious problems. 
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FIG. 8— A TTL ONE-SHOT, the 74121 is config- 
ured here to be negative-edge triggered. 
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FIG. 9— THE PERIOD of this 74122 TTL one-shot 
is determined by R1 and C1. 

A pair of TTL one-shot devices are 
shown in Figs. 8 and 9: the 74121 and 
74122. Both of those devices are shown 
with negative-edge triggering inputs. The 
period of the output pulse is determined 
by: T = 0.69R1C1, where T is the period 
in seconds, the resistance of Rl is mea- 
sured in ohms, and the capacitance of CI 
is measured in microfarads. 

That relationship can be rearranged to 
yield either CI or Rl in terms of T, which 
is the usual situation when selecting val- 
ues. (Normally, we know the desired T, 
will select an arbitrary CI , and then calcu- 
late Rl.) Let's work out an example. Sup- 
pose we want a 10 microsecond (10u.s) 
pulse. Let's select a trial value of .001 u-F 
for CI and see if the required value of Rl is 
reasonable: 

R1 = T/0.69C1 

1x10-= 



Rl 



(0.69) 1x10" 9 
R1 = 14,493 ohms 

For most applications, a 15 kilohm unit (a 
standard value) can be used. 

Both 74121 and 74122 are TTL devices, 
so the q output will be to 0.8 volts for 
low, and 2.4 to 5.0 volts for high. The q 
outputs use the same voltages levels. 

The 555 is an extremely popular timer/ 
oscillator that uses bipolar technology. 
The device will operate at supply voltages 
ranging from + 4.5- to + 18- volts DC, so 
it is compatible with most IC digital logic 
families. In addition, standard 555 out- 
puts sink or source up to 200 mA of cur- 
rent, so the device can be used to drive 
relays, LED's, and some incandescent 
lamps without the need for external tran- 
sistors. 

Figure 10 shows a 555 configured as a 
monostabie multivibrator. The trigger in- 
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FIG, 10— A POPULAR DEVICE, the 555 timer IC 
Is shown here configured as a monostable mul- 
tivibrator. 
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FIG. 11— THE CIRCUIT of Fig. 10 can be modified 
to make it retriggerable as shown here. 

put is normally high. That input must be 
dropped below + V/3 for triggering to 
occur. When such a trigger pulse is re- 
ceived, the output terminal snaps high for 
a period that is determined by T = 
I.1R1C1, where T is the time in seconds, 
the resistance of Rl is measured in ohms, 
and the capacitance of CI is measured in 
farads. 

For example, find the period of the out- 
put pulse when Rl = 47 K and CI = 
0,1 |xF. Solving. T = (l.l){47.000)(l x 
10- 7 ): T = 0.0052 seconds = 5.2 ms. 

A retriggerable 555 monostable multi- 
vibrator circuit is shown in Fig. 11. Sim- 
ilar to the D-liip-rlop based circuit we 
looked at earlier, that circuit uses an exter- 
nal transistor switch to dump the charge in 
the liming capacitor. Both transistors are 
turned on by the positive-going trigger 
pulse. 

Note that the polarity of the trigger 
pulse is reversed from the circuit of Fig. 
10. Normally, the trigger input of the 555 
(pin 2) is held at + V by pull-up resistor 
R4. But when a positive trigger pulse for- 
ward-biases Q2, pin 2 is brought near 
ground — so triggering is effected. At the 
same time, transistor Ql is also forward- 
biased, so it will have an extremely low 
collector-emitter resistance. Since that re- 
sistance is shunted across capacitor CI. 
the charge on CI is bled off rapidly to 



ground. That action has the effect of reset- 
ting the timing or the output pulse to zero. 
The output pulse will remain high for 
period T = 1.IR1C1, plus whatever per- 
centage of the period that had expired 
prior to receipt of the second trigger 
pulse. 

Our last monostable multivibrator is 
the operational amplifier version shown in 
Ra. 12: its timing diagram is shown in 
Fig. 13, 

C2 , V c F4 



snap high again (clamped to 0.7 VDC by 
Dl). The duration of the active-low output 
pulse (t, — t 2 } is: 




FIG. 12— AM OP-AMP COMPARATOR is used 
here as the heart of a monostable multivibrator. 
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FIG. 1 3— TIMING DIAGRAM for the Circuit of Fig. 
12. 



That circuit uses an operational ampli- 
fier as a comparator. A comparator is an 
op-amp that is used to compare the rela- 
tive states of its two inputs. Thus, if one 
input is a known reference level, and the 
other is variable, the output of the com- 
parator will indicate whether the variable 
input is at a higher or lower voltage than 
the reference. 

The stable state of the circuit in Rg. 1 2 
is high. While the circuit is in that stable, 
untriggered state, the output is at + V Q , 
while V c is clamped to approximately 0.7 
volts by diode Dl. On receipt of a trigger 
pulse, the output snaps to — V G , which 
causes V c to begin charging through R4 
towards — V Q . At some point ft,), — V c 
will be equal to - V B . and the output will 



iRCin 



1 + (Vpi/Vp) 
1-P 



Where T is the output duration in seconds. 
R is the resistance of R4 in ohms, C is the 
capacitance of C2 in farads, and B is equal 
to R2/(Rl + R2). If V is much greater 
than V m , and Rl = R2, then that equa- 
tion can be simplified to T = 0.69RC. 

Diodes D2 and D3 are used to clamp 
the output to some specific value. + V is 
clamped to V D -, + 0.7 volts, while — V Q 
is held to V D3 + 0.7 volts. Normally, V D9 
= V D3 , and the output voltage is sym- 
metrical. 

Clocks 

Many circuits and devices depend upon 
a clock signal for proper operation. Even, 
certain circuits made from non-clocked 
devices require a clock signal for syn- 
chronization of events. 

But. what is a clock signal? It is a chain 
of squarewaves or pulses that is generated 
by a circuit called an astable multi- 
vibrator. As its name indicates, an nstable 
is a circuit that has no stable states. Once 
triggered the output of the circuit will 
snap back and forth between high and low. 

Some of the clock circuits we'll be 
looking at in the rest of this article are 
based on inverters (TTL or CMOS), in- 
stead of using dedicated lC's to generate a 
clocking signal, it is often possible to use 
spare nand or nor gates to form inver- 




FIG. 14— INVERTERS can be fashioned from 
leftover nand and nor gates. 

ters. Figures l4-« and \A-b show two ways 
to use two-input nand gates as inver- 
ters — either tie both inputs together or tie 
the unused input permanently high, fig- 
ures 14-c and \A-d show how nor gates 
can be used as inverters. That is done 
either by tying the two inputs together, or 
by tying the unused input low. 

TTL Clocks 

Figure 1 5 shows the use of two TTL § 

inverters (or inverter-connected gates per J 

Rg. 14) in a clock circuit. Two resistors ■* 

are used to bias the inverters, and each g 

resistor is connected from the output back <* 
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FIG. 15— TWO INVERTERS are used in this asta- 
bfe multivibrator. 

to the input of its own inverter. The output 
otTCI is capacitor-coupled to the input of 
IC2. A feedback network, consisting of a 
variable capacitor and a crystal, deter- 
mines operating frequency. That network 
is connected between the output of 1C2 
and the input of ICI. 

The operating frequency is determined 
mainly by the crystal, and to a lesser de- 
gree by capacitor CI . The effect of CI is to 
change the resonant frequency of the crys- 
tal a small amount by changing its capaci- 
tive load. Thus the capacitor acts as a 
"fine-tuning" control. If operating fre- 
quency is not critical, CI can be replaced 
with a fixed capacitor. 
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FIG. 16— THE FREQUENCY of this 555-based 
astable is determined by R1, R2, and C1. 

The clock circuit shown in Fig. 16 is 
based upon the 555 IC timer. The output 
frequency is a function of Rl , R2, and CI, 
and is found from: 

1.44 



C1(R1^2R2) 



where/is the frequency in hertz, the resis- 
tances of Rl and R2 are measured in 
ohms, and the capacitance of CI is mea- 
sured in farads. 

Note that the 555 is not actually a TTL 
circuit. It is a bipolar IC that can operate 
at supply voltages from +4,5- W + 18- 
volts DC, If a supply voltage of +5 is 



used, then the 555 will work with TTL 
circuits. The 555 output (pin 3) will sink 
or source up to 200 mA, so it can drive 
more TTL devices than a "standard" TTL 
output. 




FIG. 17— IN THIS TTL-COMPATtBLE astable a bi- 
polar crystal oscillator drives a 7414 Schmitt 
trigger. 

One last TTL-compatible clock circuit 
is shown in Fig. 17. That circuit uses a 
bipolar cry stal osci llator that drives a 74 1 4 
TTL Schmitt trigger. The oscillator 
shown operates from about 700 KHz to 15 
MHz, depending on the crystal used. The 
exact frequency is set by using trimmer 
capacitor CI. Ordinarily one would not 
use a circuit such as the one shown in Fig. 
17 unless a precise oscillator frequency is 
required. 

CMOS clock circuits can operate from 
a wider range of supply voltages than 
TTL. and they generally require less cur- 
rent. Several different forms of CMOS 
astable multivibrator/clock circuits are 
possible. 

Figure IS shows a simple RC-timed cir- 
cuit based on the 4093 CMOS Schmitt 
trigger. The trigger-circuit output will 
snap high when a positive -going input 
reaches a given voltage (VI), and snaps 
low when the same input voltage reaches a 
second point (V2) in the negative-going 
direction. The values of VI and V2 vary 
with supply voltage used. In the circuit 
shown, when +V = 5,Vl= 2.9 and V2 
= 2.3; when +V = 10. VI = 5.9 and 
V2 = 3.9. The hysteresis of a Schmitt 
trigger is VI — V2, so it is 0,6 volts when 
+ V = 5, and 2 volts when + V = 10. 

The 4093 is basically a two-input nand 
gate with Schmitt inputs. Since one input 
is tied permanently high, circuit action is 
controlled entirely by the input that is 
connected to R and C. When power is first 
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applied, the voltage across the capacitor, 
V c , is zero, so the input to the 4093 is low. 
Given the rules for NAND-gate operation, 
that means that the output is high. Thus, 
one end of resistor R sees a high potential 
so capacitor C charges at a rate deter- 
mined by the RC time constant and the 
output voltage. When V c reaches the 
positive-going trip point, the output snaps 
low. At that point, the voltage across the 
capacitor begins to discharge through R. 
That discharge continues until V c reaches 
the lower trip point, and the output snaps 
high again. That process repeats, and the 
result is a squarewave output (see Fig. 19). 
Figure 20 shows another CMOS clock 
circuit; that one is based on either a pair of 




FIG. 19— TIMING DIAGRAM for the circuit of Fig. 
18. 




FIG. 20— THE OUTPUT FREQUENCY is deter- 
mined by the values of R and C. 
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FIG. 18— THIS CMOS ASTABLE is based on the 
4093 Schmitt trigger. 
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FIG. 21— THE CRYSTAL in this circuit controls 
the operating frequency. 

inverters or inverter-connected gates. TTie 
circuit of Fig. 20 bears a certain similarity 
to the TTL oscillator shown earlier, but its 
frequency is determined by the R-C com- 
bination (not a crystal). The operating fre- 
quency, in hertz, is approximately 
l/(2.25RC). where R is measured in ohms 
and C in farads. 

A l-MHz CMOS crystal oscillator, 
based on the 4007 is shown in Fig. 21 . The 
crystal in the feedback path controls the 
operating frequency 

The so-called "classic" CMOS crystal 

oscillator shown in Fig. 22 first appeared 

in some of the earliest RCA applications 

continued on page 112 



74 



PC 

Service 



One of the mosl difficult tasks in build- 
ing any construction project featured in 
Radio-Electronics is making the PC 
board using just the foil pattern provided 
with the article. Well, we're doing some- 
thing about it. 

We've moved all the foil patterns to this 
new section, where they're printed by 
themselves, full sized, with nothing on the 
back side of the page. What that means 
for you is that the printed page can be 
used directly to produce PC boards! 

In order to produce a board directly from 
the magazine page, remove the page and 
carefully inspect it under a strong light 
and'or on a light table. Look for breaks in 
the traces, bridges between traces, and, 
in general, all the kinds of things you look 
for in the final etched board. You can clean 
up the published artwork the same way 
you clean up you own artwork. Drafting 
tape and graphic aids can fix incomplete 
traces and doughnuts, and you can use a 
hobby knife to get rid of bridges and dirt. 

An optional step, once you're satisfied 
that the artwork is clean, is to take a little 
bit of mineral oil and carefully wipe it 
across the back of the artwork. That helps 
make the paper transluscent. Don't get 
any oil on the front side of the paper (the 
side with the pattern) because you'll con- 
taminate the sensitized surface of the 
copper blank. After the oil has "dried" a 
bit— patting with a paper towel will help 
speed up the process- — place the pattern 
front side down on the sensitized copper 
blank, and make the exposure. You'll 
probably have to use a longer exposure 
time than you are used to. 

We can't tell you exactly how long an 
exposure time you will need because we 
don't know what kind of light source you 
use. As a starting point, figure that there's 
a 50 percent increase in exposure time 
over lithographic film. But you'll have to 
experiment to find the best method to use 
with your chemicals. And once you find it, 
stick with it. Don't forget the "three C's" of 
making PC boards — care, cleanliness, 
and consistency. 

Finally, we would like to hear how you 
make out using our method. Write and tell 
us of your successes, and failures, and 
what techniques work best for you. Ad- 
dress your letters to: 



Radio-Electronics 

Department PCB 

200 Park Avenue South 

New York, NY 10003 
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ELENCO PRODUCTS AT DISCOUNT PRICES! 
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DIGITAL LCR METER 

Measures Inductance, Capacitance and Resistance 

At Last! An LCR meter that everyone can afford. Now you can measure coils, 
transformers, chokes from ~\n H to 200 H, capacitors from .1 pfd to 200 mfd and 
resistors from .01 ohms to 20 megohms. All in one handheld instrument. 

SPECIFICATIONS 



® ® ® 



MODEL 
LC-1800 

s 148 



Capacitors 

Range • 200 pF, 2 nF, 20 nF, 200 nF, 2 ^F, 20 jiF, 200 pF 

Resolution • 0.1 pF, 1 pF, 10 pF, 100 pF, 1 nF, 10 nF, 100 nF 
Accuracy • < 0,5 ^F ±(2% + 1 dgt) >0,5^F ±(3% + 1 d gt) 

Inductance 

Range- • 2 mH, 20 mH, 200 mH, 2 H, 20 H, 200 H 

Resolution • 1 ^H, 10 ^H, 100 f<H, 1 mH, 10 mH, 100 mH 
Accuracy »< 0,5 H +(3% + 1 dgt) > 0.5 H ±(5% + 1 dgt) 

Resistance 

Range • 20, 200, 2 k, 20 k, 200 k, 2 M, 20 Mfi 

Resolution * .01, .1, 1, 10, 100, 1 k, 10 k2 

Accuracy • <1 M B ±1% + 1 dgt 



GF-8016 Function Generator 

with Freq. Counter 




s 229 



• Sine, Square, Triangle, 

• Pulse, Ramp, .2 to 2 MHz 

• Frequency .1 thru 10 MHz 



GF 8015 without Freq. Meter s 169 



35 MHz Dual Trace Oscilloscope 
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*J\J\J MO-1252 

• Delayed Trigger 

• 2 Year Guarantee 

• 2 Probes Included 



MO-1251 20 MHz Dual Trace s 385 00 




AC Current Meter 

98 



True RMS 4 1 / 2 Digital Multimeter 



SOR Model 

ST- 1000 



• Reads 20, 200, 1000 A 

• DC & AC Volts, Resistance 

• 3Vz LCD Digits 

• Deluxe Carry Case 
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Model 
M-7000 



• .05% DC Accuracy 
•.1% on Resistance 

• 5% True RMS AC 

•.5% Freq. Counter 1-200 kHz 

• Deluxe Case Included 




AC Current Meter 

$ 48 



mm 



3V 2 Digital Multimeter 



Model 
ST-310 



• Reads 300 Amps (5 ranges) 

• DC & AC Volts, Resistance 

• Case & Leads Included 




$ 25 



Model 
M-1600 



• 1% DC Accuracy 

• 1% on Resistance 

• 1.5% AC Accuracy 

• Reads 10 DC Amps 



C&S SALES, 8744 W. North Ter. 
Niles, IL 60648 • (312) 459-9040 



VISA 



15 DAY MONEY 
BACK GUARANTEE 



2 Year Limited Guarantee! Add 5% for Postage ( s 10 Max.), III. Res., 7% Tax 
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New and Used Electronic Test Equipment 
Sates • Service • Rental • Leasing 



QG0OBEQ 



SHOOTER 



LOW-COST 
EPROM BLASTER 




• Ideal for Hobbyists or Light Usage 

• 128K RAM Buffer 

• Build-in RS-232 Port 

• Completely Assembled & Tested 

• Programs 2716 through 27256 

• Fast Intelligent Algorithm 

• Works with Any Computer or Dumb 
Terminal 

• Stand-Alone Mode. Copies and Verifies 

• Upload/Download in Intel/Motorola/ 
Binary Formats 

• 90 Day Warranty Parts & Labor 



$395.00 



^^PORTABLE OSCILLOSCOPE 
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LBO 524L DC to 40 MHz 

The LBO-524L is designed to meet abroad range 
of applications in design, testing and servicing of 
both analog and digital circuits and equipment. 
I ts la rg e 8 x 1 cm PD A C RT provides s ha rp, brig ti t 
displays even at highest sweep rates. Compre- 
hensive triggering controls including holdoff, 
alternate triggering and delayed sweep triggered 
functions permit stable displays tor even the 
most complex signals. With 0.5 millivolt sensi- 
tivity, extremely low-level signals can easily be 
observed. A channel 1 output is available on the 
rear panel to drive other less sensitive instruments 
such as a frequency counter with an input level as 
low as 500 microvolts. The dual time base permits 
accurate observation and time interval measure- 
ments of complex waveforms. Includes probes 
and 2 year warranty. 



$749.00 



Plus tree Hitachi DMM. 
See page 5. 



LBO-516 DC to 100 MHz 

The LBO-516 is an economical 100-MHz, 3- 
channel. alternate time base oscilloscope. It has 
all of the important features that are expected in 
a 1 00-MHz oscilloscope such as full front panel 
operation, alternate triggering for simultaneous 
view ct asynchronous signals and independent 
or simultaneous display of main and delayed time 
bases. The bright 20-kV PDA CRT and O.SmV 
sensitivity permit sharp, bright displays of even 
those normally tough to see critical signals. 
Eight trace capability is possible by displaying 
main and delayed versions of CH-1, CH-2, CH-3, 
and CH-1 +CH-2. Also included are comprehen- 
sive triggering facilities with video sync separators, 
variable trigger holdoff, excellent trigger sensi- 
tivity and more. Includes probes and 2 year 
warranty. 

$n95.oo S!SeT chi " DMM - 



NOW OPEN! Saturday, 9:00 a.m,-3:00 p.m. 

Monday - Friday, 6.30 a.m.-5:30 p.m. 




$97.50 



INDUSTRIAL 
MODEL 
WITH TIMER 

MODEL T8/2T 

• Erases 15 EPROMs in 20-30 Minutes 

• Rugged 60 Minute Auto Shut-Off Timer 
and Safety Interlock 

• 5" x 8" Tray with Indicator 

• Conductive Pad 

• Attrative Steel Enclosure 

MODEL TB/1 $49.95 

This is a Low Cost Unit Designed in a Two 
Part Plastic Case. 

This unit erases as many as 8 EPROMS in 
15-20 minutes. 



SfCPMCISION 




—<■■ MODEL 3010 



FUNCTION 
GENERATOR 

$189.00 



• Sine, square and triangle output 

• Variable and fixed TTL outputs 

• 0.1 Hi to 1 MHz in six ranges 

• Typical distortion under 0.5% from 1 Hi 
to 1 00 kHz 

• Variable DC offset 

• VCO input for sweep tests 



ESCORT 

3Va-DigIt 

Capacitance Meter 

Range: 200PF- 20mF 

MODEL EDC110A $89.00 

Accuracy: 

20PF-20uF ±(0.5%rdg+1 dgt+0.5PF) 

200uF±(1.0%rdg+1dgt) 

2000uF-20mF ±(2.0% rdg+ 1dgt) 




CIRCLE 276 ON FREE INFORMATION CARD 



LICATEK 

30 VDC POWER 

SUPPLY 



$135.00 

MODEL 30-3/0-30 VDC/Q-3A 




CALL US TOLL FREE 

1-800-732-3457 

IN CALIFORNIA TOLL FREE 

1-800-272-4225 



■ Masler Charge 

m vlsa ■ coo 

■ Money Order 

■ Check 


HI 


ADD FOH SHIPPINSAND INSURANCE 
tO to t250.00 **50 


K5t.0OtotaO0.O0 te.so 

t50t.OO to *7S0.OO tS.50 


war ttOOO-00 1 1 S.0O 





Prices subject to change without notice 



RAG ELECTRONICS, INC. / 21 41 8 Parthenia Street/Canoga Park, CA 91 304 / 1-818-998-6500 



uwa 



GlOEAl iPf ClAitlEJ 



HRMEB 



H Smith GanftSH! 



HITACHI 3.5 Digit DMM 
purchased from RAG. See page 5 for details. 



with any Scope 



# BalT&SH! CCTV Cameras & Monitors 




MODEL KP-120 



Meet the new generation of TV 
cameras that brim with useful features, 
thanks tothe MOSsoSid-state imaging 
devices. 

• Compact size and light weight 

• Long life and high reliability 

• Extreme low-light handling capabilities 

• No geometric distortion 

• Reduced lag and no sticking 

• Excellent immunity to vibration and 
shock 

• No effects of magnetic fields 

• Sensitive to near-infrared 

• C mount 

MODEL KP-120 Camera Head 

Lenses available 




$775.00 



MODEL HV-72D 



• Owing to the use of an automatic 
sensitivity adjusting circuit, the only 
necessary camera operation is 
focusing 

• A white suppressor circuit ensures 
faithful reproduction on the video 
monitor, even for subjects with stong 
contrast. 

• Camera mounting screws are 
provided at the top and bottom of the 
camera, facilitating mounting of the 
camera. 

• Switchover to external synchroniza- 
tion takes place automatically when 
an external drive signal is input, hence 
no switch operation is necessary. - 

• Synchronizing System: Line-lock 2:1 
interlace. 

• Pick-up tube: Vidicon tube. 

• Includes 16mm f 1.6 lens 



MODEL HV-720 
MODEL HV-730 



SI 44 00 

SI 99.00 



B&W MONITORS 

I 




VM-900A 97500 line/video loop S126.00 

VM-910 97500 line/video loop/ $164.00 

DC restoration/rack 

mountable 
VM-906 97700 line/video loop/ S210.00 

DC restoration/rack 

mountable 
VM-129 127700 line/video loop/ S276.00 

DC restoration 
VM-173 177700 line/video loop/ 5312.00 

DC restoration 



© POWER SUPPLY SALE 




Automatic short 
circuit shutdown 
Ripple 5mV P-P 
0.075% regulation 
Digital meters V&A 
Measure external 
0-99.9 VDC 
Isolated supplies 



WP-705A single 0-50VDC, 0-2A 
WP-706A single 0-25VDC.0-4A 
WP-707A dual 0-25VDC, 0-2A 
WP-708A triple 2 each 

0-2OVDC, 0-2A 

and 5V, 4A 
WP-709A single 3.5-6.5VDC 

or 11. 5- 14.5 VDC, 0-7.5 A 



WP-705A 
WP-706A 
WP-707A 
WP-708A 
WP-709A 



$309.00 
$318.00 
$369.00 
$453.00 
$326.00 
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SOLDERING STATION 




$84.00 



SA-3-115 

Special tip-mounted sensor and sophis- 
ticated control circuitry. Temperature 
stability within 5% over the range of 
1 00°C to 50Q°C (200° F to 930T). For 
1 15 VAC. 50/60 Hz operation; 230 VAC 
model also available. Lighted power and 
heater indicators, proportional temper- 
ature control and temperature indication 
meter, iron holder and tip cleaning 
sponge standard. Rugged, compact en- 
closure. Supplied with special 24 volt, 48 
watt, low-leakage iron and SAT-3-01 
{1/32 inch) conical tip. 



@ 

MULTI- 
FUNCTION 

COUNTER 




$248.00 



MODEL WD-755 

• 5 Hz to 125 MHz 

• 8 Digit LED Display 

• Period Measurement 5 Hz to 2 MHz 

• Totalizes to 99,999,999 Plus Overflow 

• Frequency Ratio Mode 

• Time interval Mode 

• Switchable Attenuators Low Pass Filter 



£^/ySUii£0/ TRIPLE OUTPUT 
POWER SUPPLY 




$319.00 



MODEL 1650 



• Functions as three separate supplies 

• Exclusive tracking circuit 

• Fixed output 5 VDC, 5A 

■ Two to 25 VDC outputs at 0.5A 

• Fully automatic, current-limited over- 
load protection 

• + and — terminals of each output are 
fully isolated, in all modes 

• All three outputs may be connected in 
series or parallel for higher voltage 
or current 
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PRODUCT 
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WAYNE KER 



Robotics 



Robots and voice recognition 




MARK J. ROBILLARD 

ROBOTICS EDITOR 
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THERE ARE FEW THINGS MORE FRUS- 

trating than buying one of today's 
high-tech home appliances and 
finding out that you have to sit 
down and read the manual simply 
to turn the machine on, much less 
to use it. The ever-increasing per- 
formance we demand from our ap- 
pliances is making it difficult to 
perform even simple tasks with 
those machines. And the prob- 
lems we have communicating with 
home appliances are miniscule in 
comparison with the problems we 
have communicating with robots. 
But the two are similar in that both 
involve communication from a liv- 
ing being to an electro-mechanical 
device. 

If you've had an opportunity to 
work (or play) with a hobby robot, 
I'm sure you're well acquainted 
with the fact that there are more 
than a few not-so-trivial com- 
mands to master. Home robots are 
intended to be used by electronics 
hobbyists who are familiar with 
many concepts of computer pro- 
gramming. However, the hobbyist 
might welcome an easier method 
of communicating with his robot 
than the cryptic control language 
usually provided by the manufac- 
turer. (I think that the popularity of 
Apple's Macintosh computer also 
illustrates the point that many peo- 
ple are looking for a more natural 
way of interacting with comput- 
ers.) There is no inherent reason 
for robot communication to occur 
in a highly technical language. 

Communication levels 

There are basically three levels 
of communication: The lowest 
level is called the device level. 
From there we move up to the pro- 




tocol level, and finally to the pre- 
sentation level. 

The device level is probably 
most familiar to electronics hob- 
byists. At that level are the actual 
electrical connections between 
two communicating parties. The 
famous (or infamous) RS-232C is 
one much-used device-level com- 
munications standard. It specifies 
voltage levels and timing se- 
quences for the serial transmis- 
sion of data among computers, 
peripheral devices, and other 
computers. Since it involves serial 
transmission, only a few electrical 
connections are necessary. That 
may be an advantage when mobil- 
ity is important — as in robot con- 
trol. 

There are other device-level in- 
terfaces by which we might com- 
municate with a robot (parallel, 
HPIB, RS-422, etc.), but what is im- 
portant is to bridge the gap from 
device- to presentation-level com- 
munications, that is, the level at 
which information is presented to 
human beings. One very effective 
means of communication is oral. 
For example, programming your 
robot by simply stating the com- 
mands is probably one of the most 
desired items on many wish lists. 



You might say "keep dreaming," 
but I've just been playing with the 
neat voice-recognition system 
shown in Fig. 1. It sells for only 
$99; it's called EARS (for Electronic 
Audio Recognition System); and it 
requires a separate personal com- 
puter to operate. It's available from 
Speech Systems, 38W 255 Deer- 
path Road, Batavia, IL 60510. 

The reason I'm so impressed 
with EARS is that in my office I have 
a voice-recognition system that 
cost well over $5000 when it was 
introduced, and the accuracy of 
the new unit appears to be better 
than that of the higher-priced sys- 
tem. EARS is also more versatile. 

The CoCo connection 

l do a tremendous amount of 
robot-control work using a simple 
TR5-80 Color Computer (CoCo for 
short). The 64K model sells for well 
under $200, and it has the most 
advanced graphics BASIC of all the 
eight-bit personal computers. The 
6809-microprocessor bus is ac- 
cessible through a cartridge port 
connector, and the EARS system 
plugs directly into that bus. 

Because the system is well inte- 
grated into the Color Computer, 
voice recognition can be an inte- 
gral part of your BASIC programs. 
So it is simple to write a program to 
recognize your spoken commands 
and translate them to the com- 
mands required by your robot. 
Those commands could then be 
sent out the Color Computer's 
RS-232 port to your robot. You can 
train EARS to recognize 64 dif- 
ferent words, sounds, musical 
notes, etc. 

The voice-recognition hardware 
is contained in a small module that 
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Do you hear bullets ricocheting across your 

living room, or turbulent waterfalls crashing 

down the stairs when you watch TV? 
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f you hear dump trucks 
roaring across your living 
room, cannons exploding 
all around you, and rain 
drops splattering the floor 
when you watch TV, then 
you probably already have 
a Teledapter, However, if 
you don't, read on. 

If you have a TV and a stereo 
system you can enjoy the excitement 
you've been missing,., now! The Teledap- 
ter's unique electronics will combine your 
TV and stereo into a powerful entertain- 
ment center that would easily cost thou- 
sands of dollars. 

Imagine having the best front row 
seats in town for ball games, musicals, 
and movies. 

Teledapter works with any TV, VCR, 
or satellite receiver, regardless of age or 
model, and conveniently plugs into the 
auxiliary, tape, or tuner input on any 
stereo amplifier or receiver system. 

All TV, satellite, cable, and VCR pro- 
grams will have the same powerful sound 
as your stereo system and speakers. 



FEATURES 

Stereo-Plex™ Circuitry is for all 

those mono TV's and VCR's. It trans- 
forms their mono sound into sparkling 
two-channel stereo effects. Got a stereo 
TV or VCR? No problem. Just plug 
them in. Since most TV and cable 
programming is mono, the Stereo-Plex 
circuitry will pick up where your stereo 
TV or VCR stops short. 

Mono sounds, even \^^ L^3 

when played through i^fci 

two speakers, appear to izjti 

come from one direc- v - iJ -'^ 

tion (the center). I usteneh | 

Stereo sounds come from two directions. 
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The stereo/ mono 
test is really simple; 
plug the Teledapter 
up, push the mono- 
stereo button on 



THE 
MANUFACTURER 



your stereo. When you go from mono to 
stereo, listen to the sounds spread out 
across the room. Perform the tesr with- 
out a Teledapter and a mono signal will 
remain in the center. 



LSI 



LSD 
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Ambiance and 
Spatial Circuits ex- 
pand a stereo signal 
to greater separation 

than it normally has. 
At the same rime, indirect delayed sig- 
nals and echoes are accentuated. 

DNR® is the latest marvel in noise 
reduction. It works with all mono or 
stereo programs, and preserves the Tele- 
dapter's excellent 20 to 20,000Hz fre- 
quency response. 

Tape Monitor Loop allows all the 
features of Teledapter to be used with all 
Other stereo or mono components, FM, 
tapes, records, AM, etc. 

Other Features include up to four 
mono or stereo inputs, input level con- 
trol, isolated and protected low imped- 
ance input, and a beautiful walnut and 
anodized aluminum cabinet. This unit 
will serve you for years. 



NO MAGIC— JUST HIGH TECH 

Technology using the 
latest integrated circuits 
and manufacturing 
techniques, are com- 
bined in an instrument 
designed and built in America, from the 
company that invented Good TV 
Listening?* 




For over 12 years 
we've manufactured 
TV audio products for 
home and industry 
with the best stand- 
ards we know. 
Offering our products direct enables 
you to make sure that the sales person 
you speak to is able to answer your ques- 
tions knowledgeably. And if a Teledapter 
ever needs service, it will be done quickly, 
and it will be done correctly. 

Teledapter comes complete with all 
cables, instructions, and a FREE HELP- 
line phone number. 

*DNR h a registered TTade mark of National Semicon- 
ductor Company 

r ■"---— ---■*-«--> 

TRY THE TELEDAPTER 
AT NO RISK 

Take the first 30 days with Teledap- 
ter™ as a test. If you're not com- 
pletely satisfied, return it for a com- 
plete refund and your mailing costs. 
You can't lose. 

Teledapter™ is also backed with a 
two-year warranty on parts and labor. 

Teledapter™ TE-600, $145.00 plus 
$4.00 postage and handling. 

TOLL FREE 1-800-251-8608 

In Tennessee Call Collect 
1-615-381-9001 



24 HOURS 
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Send mail orders to address below. 
Credit card and money orders 
processed immediately. Checks 
require 18 days. 

RHOnPE/ 

NATIONAL CORPORATION 
Department 204 

Highway 99 East • P.O. Box 1316 
Columbia, TN 38402 



Turn your TV into a powerful entertainment 
center with the STEREO TELEDAPTER® 
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Learn micro -processing with the new 

MICRO-PROFESSOR IP 




Students, engineers or technicians — ■ 
upgrade your micro -processing skills 
with the new Micro-Professor IP. 

The MPF-1P features: 

• extensive software support 

• more built-in memory 

• improved keyboard 

• larger display 

Three tutorial guides help cover all 
capabilities. The ideal training tool! 
MPFTP will deliver you into the growing 
world of micro-processing. Invest now! 

Plus-FREE GIFT ° nl ? $199,95 

I I Check this box for FREE 

Z-SO Microprocessor 

Programming and 

Interfacing tesibnak when 

you order within ' days. ^5^J^" tX-pl KWIISt] 

S12.95 value. (Include ^? "26 Mth Ave. N.E 

SS.00 posta B e i= ^ Seattle. WA 98105-3617 

band I in e1 

For immediate action call TOLL FREE: 

1-800426-1044 

Full money back guarantee. vt$x 
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consists of a PC board with a Gen- 
eral Instrument SP1000 IC, and as- 
sorted bus-interface circuitry. The 
manufacturer provides a useful 
control program and several 
useful demonstration programs. 
Also, an optional speech-syn- 
thesis unit is available at extra cost. 

The control program gives fif- 
teen new commands to the Color 
Computer's BASIC. The most im- 
portant are lisn and match. For ex- 
ample, if you want the computer 
to learn how you pronounce the 
word robot, you type lisn "robot". 
The computer and EARS then wait 
for you to say "robot" into the mi- 
crophone (which is provided with 
EARS). Your voice is sampled, 
stored in memory, and it will be 
associated from then on with the 
string "ROBOT". You may save the 
word patterns in memory to disk 
or tape and reload them later. 

When you type the command 
lisn: match, the computer and 
EARS again wait for you to speak, 
but this time, your speech sample 
is compared to all the patterns you 
have stored in memory. The string 



representing the closest match 
will be returned. 

Remote communication 

Using a computer to control 
your robot from a remote location 
is useful, but it might be even 
more useful to build your robot 
with a computer as its (local) brain. 
I know what you're thinking, but 
the answer is no, you don't need a 
117-volt AC power source for the 
computer! Many computers use 
only five volts internally. A twelve- 
volt car battery with a suitable DC- 
to-DC converter will work just 
fine. In fact, next month we'll look 
into ways of doing just that, R-E 



NEW 
VARIABLE RATE BONDS 

MAKE IT <&">*>* 

SMART TO T^lrx* ^W ^ 

. stockV^ 



CjOUTqI * Puc*c s*tvK«o! Tim Puwmoo 



caiiusFREE 1-800-626-6343 

gj^y or write for FREE Flyer. £ ^ J 

JrJbPPER ELECTRONICS 

4200 PRODUCE ROAD -LOUISVILLE. KENTUCKY 40218 



WAWftSEE 

JB 1001 SFC/M 

SCOPE/ COUNTER/WATTMETER/ 
SWH BRIDGE 
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ilDLAND 

Mode) 76-300 
AM -BASE STATION ca. 



Retail 
J349.9S 



*269.95 



O 

z 

o 
tr 

i- 
o 



til 

6 

Q 
-r. 



telex .iftif-jf ami 

Th» -CB45 II r-CnTilrjnuJ far ligruUrmiJL^pljIng 
corr^i^ti I-oti mlenr.i infiyi up 1o 3 5 ia> 11. 
i.Tlluifn} wind laad i.*J (when roittttt li msLii^d 



CD45II 3 



ReUII 

J2S9.95 ' 




Retail 

5149.95 



$ 79.95 
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LOWEST PRICES IN THE COUNTRY! 

Call tor latest price quotas on all merchandise. 

We have a national factory warranty service on 
many brands, and we service All CB, Amateur, and 
Commercial Equipment. 



Put Your Electronic Skills 
to Work UNDERWffTEW 

BECOME A "** ~ T 

ROBOT VEHICLE 
PILOT/TECHNICIAN 



Accredited by NATTS 
Approved lOf It dining 
Of VFtPrtrrS 

A !.i ii r* i .•*.-<■.: for V.1 ■ ' i. " ' ■■■ 
Loan I Grant Program; 



HIGH PAY-WORLDWIDE TRAVEL 
Call or Write Today lor FREE BROCHURE 

CALL (212) 885-0600 

UNDERWATER VEHICLE TRAINING CENTER 
10046 CHICKASAW, HOUSTON, TX 77041 
IN TEXAS CALL: 713-690-0405, TELEX 4620684 
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Electronics Paperback Books 

! NEW OFFERINGS AT SPECIAL INTRODUCTORY PRICES" 
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GRAMS HM Price 

>*L N OW ONLY 

SS.OQ. Step-oy-sJap 
guide ihDws Now io w 1o 
graphics- J 



INTO THE QL AR- 
CHIVE H*4 Price 

X NOW ONLY 55 M 
How you can use Lhrs 
database pi^Mn sup' 
piiKl wiih I he Sinclair QL 




ART OF PROGRAM- 
MING THE IK SPEC- 
TRUM Reg Price 

^K NOW ONLY 
S5.SS. Using GAS C Id 
make your Spectrum dn 
clever th nas 




20 PROGRAMS FOR 
ZX SPECTRUM £ 1GK 

ZXB1 RMPrtd 

Ifrflfe NOW ONLY 

S4 M Programs wilh 
110* chef Is. Caftf games 
Battleships, Calendar 



LINEAR IC EQUIV- 
ALENTS AHO PI'H 
CONNECTIONS 



ELECTRONIC PROJ- 
ECTS USING SOLAR 

CELLS Rag Price 

3MH.N0W ONLT 

34,00. Simpln orcu'19 
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THE FRE-BASiC BOOK. Reg JMQ, NOW 35,50. 
BUILD TREASURE LOCATORS, fleq Jftitft NOW S4.QQ. 

AUDIO AMPLIFIER CONSTRUCTION. Reg )M£ NOW 5450. 
AUOIG PROJECTS. Bfrg JHQ,NOW ;..-, ,;.;, 



513.5D(BhlcplnB free>. powered &y 1he B»«rQy ol 
3*7 page j. 7 .-. 10' in IMe Sun 
ShOwS cq- vs and pin 
conn eOons lc r popular 
vSf Of KfUfrd (Cs 



ELECTRONIC 
HOUSEHOLD PROJ- 
ECTS km Price 

3>bC NOW ONLY 

Jj 75 includes £-tone 
Door Bu:»f. Aula Porch 
Light, Lamp Dimmer, end 



INTRODUCTION TO 

VIDEO Reg Price 

£NCW ONLY 
k (he person 
who has just or is aboul 
to ouy a video rocotder 
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ELECTRONIC SE- 
CURITY DEVICES 

Reg Price tfrflfcHOW 

ONLY jioo.Thrie ttfsic 
sections Switch ac:i- 
vatad alarms.. ;rrlra-*ed A 
ul'raiOnir systems: 
sjnoxe, gas waler detac- 



ELECTRONtC GAMES. Reg t^gNOW 13,50. 
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SO LED CIRCUITS. Bk 5. Reg |p«.NOW £3^5, 
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SECRETS OF THE 

COMMODORE M 

S5.0U. Masses 01" u»fui 
Info and pfogramrnng 
tips nol round ei arty 
user* manual. 



. MICRO INTERFAX 
ING CIRCUITS- BOOK 

1 £5.00. Practical 

add -cms Iranslofrn your 
Computer Into control or 



I . INTRO TO PRO- 

G RAMMING THE ATARI 

•UWH XL KM. 

Perfect cowjrtrrtfrni 10 



Evan shows, how lo us* 



COMPUTER TECH- 
NOLOGY EXPLAINED 

3S.00. Expanatons 

far conpular terms oflen 
encountered. A diclenafy 
tor compular lingo, 



. . INTRO TO 2-40 MA- 
CHINE CGDE 35.75, 

Speed up your prog/ems- 
Thay na,y be harder 10 
write, Qui 1*5 worth lead- 
ing How Some demo 
programs are included. 



MtCRO INTERFAC- 
ING CIRCUITS— BOOK 

2 15.75. Interfacing 

sound and speech gener- 




ANTEHNA PROJ- 
ECTS 55.00. 

Praclieal radio antenna 
designs Ehal rielwar good 
peflormjfl:* and *W r»l- 
a' ve y simple n n .d 
inexpensive to rjuJrJ 



WHITES RADIO 
LOG 54.04. An up-to- 
date directory 0/ AM FM 
andTVflBDHH rafud- 
ing a section on wortd. 
w*0* Shortwave sEalions 



CONFIDENTIAL 
FREQUENCY LIST, frtn 

admen 313,95. 

Latest into on usual and 



Quality Paperbacks 



25 SIMPLE AMA- 
TEUR BAND 
ANTENNAS SS.QO- 

AJi funds o> antennas lor 
all kinds ol amaieur radio 



D LONG DISTANCE TV 
DXIKO SS.M. A 

DrociicaJ inti tuVonlalrvt 
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usual aspect 0I 
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ELECTRO NIC SCI- 
ENCE PROJECTS 
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■unlh * strongly a 
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HOW TO DESIGN 

ELECTRONIC PROJ- 
ECTS S5.7S. How lo 
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mcmn to maka cusiom 
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CRYSTAL SET CON- 
STRUCTION ™ S4.50. 
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HOW TO GET YOUR 
ELECTRONIC PROJ- 
ECTS WORKING „._ 
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work»g. 



DESIGN i, MAKE 
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Ihing you need io know 
to got started 




HANDBOOK OF IC 
EQUIVALENTS AND 

SUBSTITUTES 
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US, Great BnLain, Japan 
etc. 



INTERNATIONAL 
TRANSISTOR EQUIV- 
ALENTS 37.50. 

Locates possible s-.S- 
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modem transistors. Japa- 
nese European and 
American types 
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FIRST BOOK OF DI- 
ODE CHARACTERIS- 
TICS. EQUIVS, AND 

SUBS 55.00. Sno*s 



ELECTRONIC MU- 
SEC AND CREATIVE 
TAPE RECORDING 
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MODERN OP-AMP 
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PRACTICAL ELEC- 
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CALCULATIONS AND 
FORMULAE ,,-17,50, A 
woriuhop manual that 
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complicaled inch theory 
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THE MARK III 

HV CIRCUIT SCANNER 

* Checks the horiz output circuit for open / shorts, 

* Checks the flyback, yoke, PC, and HV mult, 
+ Checks alt scan derived B + sources, 

* Checks all circuits that rely on scan derived B+ voltage, 

* Checks for open safety capacitor, 

* Checks the emitter circuit of the horiz output, 

THEN, 

* Provided the green normal light is lit, the Mark III will safely power 
up the TV set so that you can "look" for open circuits by examining 
the picture on the CRT. 

* Circumvents all start up and horiz drive related shut down circuits. 



APPLICATIONS: The Mark III will analyze the horiz, flyback, hi- 
voltage, scan derived B + sources, yoke, pin cushion, HV multiplier cir- 
cuits in any TV set that employs either an NPN transistor or a single 
SCR for its horiz output device. This applies to any age, any model, any 
chassis, any brand - -- including Sony, 

In brief, Ihe "test" function scans for shorts, the "run" function 
permits you to observe any "open" circuits via the symptoms that ap- 
pear in the CRT screen. 

HOOK ■ UP: Simply remove the set's horiz output device and replace 
g it with the scanner's interface plug. No wires to disconnect, no other 
^ connections required {not even a ground connection). 
o 

£t MISTAKE PROOF: No damage will result if an error is made during 
uj hook up. The scanner simply won't turn on until the error is corrected. 

LU 

6 

PUSH THE TEST BUTTON Just one of the four lights will lite. 



RED OPEN LIGHT means the emitter circuit of the horiz output stage 
is open (no ground path). 

YELLOW SHORT LIGHT means the flyback primary. HV multiplier, 
vertical output, horiz driver, and R-B-G color output stages are not 
shorted. Instead, a circuit that normally draws a small amount of cur- 
rent is shorted (i.e. the tuner, IF, AGC, video chroma, matrix, vertical or 
horiz oscillator). 

RED SHORT LIGHT means either the flyback, the HV multiplier, the 
vertical output, horiz driver or one of the R-B-G output transistors is 
shorted. 

GREEN NORMAL LIGHT means the TV set's entire flyback circuit is 
totally free of shorts. It also means that it is safe to power up the TV set 
with the "run" button so that you can look for open circuits by observ- 
ing the symptoms on the CRT screen. 

FEATURES: All start up circuits and all horiz drive related shut down 
circuits are automatically circumvented by the Mark 111 during all test 

and run functions. During the test function all flyback secondary output 
is limited to approx 80% of normal. 2nd anode voltage is limited to ap- 
prox 5 KV. 

This means all circuits that are not shorted will have some 80% of thei 
normal B+ voltage during the "test" phase. It also means that am 
shorted circuit will have zero DC volts on it. This feature makes am 
short easy to isolate. 

The MARK III sells for only $595°° 

The money you are now spending for unnecessary 
flybacks alone will easily pay for your Mark 111. Wrr 
not order yours today! 



Visa and Mastercharge Welcome 



Diehl Engineering • 6661 Canyon Drive "F" • Amarillo, TX 791 1 1 
Phone: (806) 359-0329 or (806) 359-1824 




* Checks the horiz output stage for opens / shorts, 

* Checks flyback, yoke, PC, and HV mult. 

* Checks ali scan derived B+ sources, 

* Checks for open safety capacitors 

* Checks for open ground path for horiz output stage 

* Checks for open primary LV supply, 

* Checks for error in interface connections, 

* Checks for proper LV regulation, 

* Checks for proper start up circuit operation, 

* Checks for shorted horiz driver transistor, 

* Checks the operation of the horiz osc/ driver circuits, 

* Checks B+ "run" supply for the horiz osc / driver circuits, 

* Checks all circuits in the TV set that rely on scan derived B+, 

* Automatically circumvents all start up circuits and horiz drive 
related shut down circuits. 



HOOK UP: (Identical to Mark III) 

OPERATION: Turn the Mark V on, turn the TV Bet on, then, simply look 

at the lights. 

RED "HOOK UP" LIGHT means that you have made an error in hook 

up. No damage has been done, correct the problem then continue. 

RED "EMITTER" LIGHT means that the ground path for horiz output 

stage is open. Correct the problem then continue. 

RED "B + OPEN" LIGHT means that the primary LV supply in the TV 

set is open. Correct the problem then continue. 

No "top row lights" equals normal. 

Look at the middle raw of lights 

RED "START UP" LIGHT means that the start up circuit in the TV set 

is not working (no start up pulse). 

GREEN "START UP" LIGHT means the start up circuit in the TV set is 

working normally. Yes, it is 100% accurate. Even on Zenith's single 

pulse start up circuit ! 

RED "HORIZ DRIVE" LIGHT with a green start up light means that 

the horiz driver transistor in the TV is shorted (E to C). 

GREEN HORIZ DRIVE LIGHT means that the horiz oscillator and 

driver circuits are operational. 



READ THE DC VOLTAGE METER THEN, 

PUSH THE TEST BUTTON 

If the meter comes up to, or, falls back to, factory specified DC collec- 
tor voltage, the LV regulator circuit is working. If it fails to do so, it is not 
working! 

RED "B+ RUN" LIGHT means that the B+ source that normally 
keeps the horiz osc I driver circuits running after the start up B + pulse 
has been consumed has become open, 

GREEN "B+ RUN" LIGHT means that the B+ resupply voltage 
(scan derived) is being provided. All is normal if all three lights are now 
green. 

The scan circuit short detector in the Mark V is identical in all ways to 
that which is used in the Mark III. Operation is also identical. Both units 
are virtually indestructabie when simple directions are followed. Both 
units carry a full year's warranty against defects in materials and 
workmanship (parts and labor). Either unit can be easily repaired by 
almost any technician in his own shop. 

If the green "circuits clear" light is now lit 

It is now safe to push the "run" button and examine the symptoms that 
appear on the CRT screen, for the purpose of isolating any "open" cir- 
cuits. 

Except for hook up and CRT filament warm up time, this test can easily 
be completed in two to five seconds! 

The Mark V sells for only $995 00 

Stop losing money on start up /shut down scan 
derived B + problems; order your Mark V today! 

Visa and Mastercharge Welcome ! 

Diehl Engineering • 6661 Canyon Drive "F" • Amarillo, TX 79110 
Phone (606) 359-0329. or (806) 359-1624 



Satellite TV 
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C, Ku, and DBS 

MOST DISCUSSIONS OF SATELLITE TV 

center on the 3.7- to 4.2-MHz C- 
band that was originally allocated 
(in the early 1960's) to international 
satellites like Intelsat. Unfor- 
tunately, the C-band is shared with 
point-to-point microwave-trans- 
mission systems, like the one 
shown in Fig. 1, that are operated 
by the nation's telephone carriers 
(AT&T, GTE, MCI, and others). 

From a historical perspective, 
the telephone-company micro- 
wave circuits were there first, and 
satellite TV was allocated shared 
use of the C-band, provided that 
the satellite systems didn't inter- 
fere with the terrestrial services. 

There have been no docu- 
mented occurrences of a C-band 
satellite-TV transmission causing 
interference with a terrestrial mi- 
crowave circuit. The main reason is 
that satellite transmitters, located 
more than 22,000 miles above the 
equator, simply are not powerful 
enough to interfere with a ter- 
restrial microwave link receiving a 
signal from a transmitter 20, 30, or 
even 60 miles away. 

To ensure that shared use of the 
C-band does not cause inter- 
ference, the FCC (and similar 
agencies in other countries) have 
required satellite transmitters to 
dither, or time-vary, their operat- 
ing frequency. Dithering disperses 
transmitter power by radiating it 
across a range of frequencies, 
rather than emitting it all on a sin- 
gle frequency. That procedure is 
similar to the armed forces' 
spread-spectrum technique. The 
result is that the total power out- 
put of a transmitter is never deliv- 
ered to a single frequency in the 
spectrum at any given instant in 
time. 




Further, terrestrial systems are 
line-of-sight, and they are never 
aimed "up" at a satellite. As any 
horne-TVRO owner knows, even 
the slightest misalignment of a 
dish causes a total loss of received 
signal. So the sort of interference 



TVRO dealer "Starter Kit" 
available 

Bob Cooper's CSD Magazine has ar- 
ranged with a number of TVRO equip- 
ment suppliers to provide a single- 
package of material that will help intro- 
d uee you to t he wo r I d of T V RO d ea I ershi p. 
A short booklet written by Bob Cooper 
describes the start-up pitfalls to be avoid- 
ed by any would-be TVRO dealer, in addi- 
tion, product data and pricing sheets from 
prominent suppliers in the field are in- 
cluded. That package of material is free of 
charge and is supplied to firms or individu- 
als in the electronics service business as 
an introduction to -the 1984/85 world of 
selling TVRO systems retail. 

You may obtain your TVRO Dealer 
Starter Kit free of charge by writing on 
company letterhead, or by enclosing a 
business card with your request. Address 
your inquiries to: TVRO STARTER KIT, 
P.O. Box 100858, Fort Lauderdale, FL 
33310. That kit not available to individuals 
not involved in some form of electronics 
sales and service. 




BOB COOPER, JR. 

SATELLITE TV EDITOR 

feared by the FCC is unlikely ever 
to occur, especially given present 
power levels. 

When it was initially decided 
that satellite transmitters could 
share the C-band with the ter- 
restrial transmitters, a nervous ter- 
restrial-microwave industry reluc- 
tantly accepted the FCC decision 
that permitted satellites to trans- 
mit with five watts of power. They 
would have preferred to see much 
lower power levels: 0.5 watts, for 
example. But the satellite industry 
gradually got maximum power lev- 
els increased. And that allowed an- 
tennas to become smaller. 

Power levels increased overtime 
to the point that RCA got approval 
for an 8.5-watt transmitter in 1980. 
Hughes then followed with a nine- 
watt transmitter, and recently 
some ten-watt transmitters have 
been approved. But even the latter 
are a far cry from the 100, 200, and 
250 watt -transmitters that will be 
allowed on the Ku-band. 

As we've mentioned in the past, 
the Ku-band is the next higher in- 
ternationally-recognized range of 
frequencies for satellite transmis- 
sion. There is still a lack of agree- 
ment as to exactly which frequen- 
cies will actually compose the Ku- 
band, but for the immediate future 
the most likely seems to be the 
10.95- to 11.70-CHz band. Some 
time in the future (perhaps as 
much as ten years), the 12.2 to 12.7 
GHz band may also become im- 
portant to DBS. But more on that 
in a moment. 

The lowdown on Ku 

The Ku-band, unlike the C- 
band, does not compete with the 
telephone companies. The Ku 
portion of the electromagnetic 
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spectrum does have users, but 
they are not nearly as important — 
nor as organized — as the tele- 
phone companies. And, with a few 
minor exceptions, that is true 
world-wide. 

C-band grew as a direct-to- 
home and direct-to-cabie service 
quite by accident. Government 
regulators did not sit down in 1965 
(or even in 1975) and reason out 
the probability that satellite TV 
would become a robust, rapidly- 
growing industry. Officials simply 
believed the tales told by Intelsat 
and telephone-company engi- 
neers. For example, it was claimed 
that an antenna with a diameter of 
at least 30 feet would be necessary 
to receive those weak five-watt sat- 
ellite signals on earth. But the reg- 
ulators did come up with a new 
plan in the 1970's: a Direct-to- 
Home satellite service they called 
DBS. 

To make their DBS plan con- 
crete, the FCC had to organize 
around one specific frequency 
band. After some searching, and 
some international negotiation, 
they settled on the Ku-band; more 
specifically, the 12.2- to 12.7-GHz 
portion of it. In a meeting held in 
Geneva, Switzerland, in 1979, 
more than 150 nations agreed that 
that band would be used for DBS 
worldwide. That was an important 
decision, because now several 
things could begin happening. 

• Satellite designers and builders 
like Hughes, RCA, and Spar could 
begin designing and testing real 
systems. 

• Reception-system designers 
could also begin designing and 
testing real systems. 

• In countries where DBS would 
be partially or totally funded by 
government agencies, funds 
could be planned for and policies 
established. 

• In countries where system costs 
would be borne by private invest- 
ment, corporations could be 
formed, business plans created, 
and the search forfunding begun. 

Activities like those have been 
going for more than six years now, 
but we have seen few concrete re- 
sults. Forall practical purposes, six 
years after DBS was approved, we 
still have no real DBS systems any- 
where. And the reasons for that 
are mostly technological. 



DBS, as envisioned in 1979, was 
to be a multiple-channel service 
built with 250-watt transmitters 
and one- to three-foot receiving 
antennas. Small antennas, of 
course, cost less, require less 
space, are easier to install, and are 
not as unsightly as big antennas. 

Unfortunately, reliable 250-watt 
Ku-band transmitters have yet to 
be operated in space; they are 
something of a curiosity, even in 
the laboratory. So, in a very real 
sense, the unavailability of 250- 



watt satellite transmitters has 
placed Ku-band DBS on indefinite 
hold. However, that is not stop- 
ping advanced-system planners 
from trying an end-run. 

The officials who determined, in 
1979, that DBS would require 250- 
watt transmitters based their 
thinking on receiving systems of a 
performance level that has since 
been surpassed. Satellite receiv- 
ing systems have a performance 
criterion known as noise tem- 
perature; a low noise-temperature 



SATELLITE TV/ 

The First 
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THE MOST COMPLETE report on the mushrooming 
home TVRO' industry ever compiled, written as only the 
father of TVRO' could have prepared. More than 1000 
pages (!) tracing the complete story of home TVRO, 
lavishly illustrated with equipment photos, schematic 
diagrams, equipment analysis reports. Bob Cooper, 
the first private individual to own and operate a, TVRO 
(1976) has collected and polished hundreds of indi- 
vidual reports into a unique 'collector's edition' which 
clearly explains the TVRO phenominon in North Amer- 
ica. From Coop's first 20 foot 'monster' dish to the 
present day 5 foot 'C-band' TVROs, the fascinating 
growth of TVRO equipment and its legal status unfolds 
for you. 

THIS TWO VOLUME SET totaling more than 1 ,000 pages is available for thefirsl time 
to readers of Radio-Electronics at special discount pricing. Originally sold at $100 
per two-volume set, a limited supply is now available ONLY through this advertise- 
ment. PLUS, you will also receive a special extraordinary bonus; the 200 page ( + ) 
October 1984 edition of CSD/Coop's Satellite Digest. This very special edition of 
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of 
TVRO facts and figures ever compiled. Combined with the 1,000 page CSD 
ANTHOLOGY' report, you have instant reference to everything you will ever need to 
know about the state of the home TVRO industry. It is MUST reading for every person 
in, or thinking about 'getting into,' any segment of the home TVRO world. 




. SEND CSD ANTHOLOGY/2 Vols. + CSD Bonus. 
. SEND CSD October '84 Special Issue ONLY. 



NAME 



. COMPANY . 



ADDRESS . 
CITY 



. STATE , 



.ZIP. 



Payment: $60 US funds (Anthology + Bonus), $15 US funds 
CSD Oct. ONLY: payable "CSD ANTHOLOGY." 
Shipping charges prepaid. Enter order to: CSD Anthology, 
Radio-Electronics Magazine, 200 ParkAv. S. T New York, NY 
10003: or call 305-771-0505 for credit card orders ONLY. 



is more desirable than a high 
noise-temperature. In 1979, a prac- 
tical receiver noise-temperature 
was in the vicinity of 800°K. But 
times have changed, and noise 
temperatures in the 200°K to 30Q°K 
range are now possible. What 
does the availability of tow-noise 
temperature receivers mean? 

The most obvious and impor- 
tant consequence of the foregoing 
is that lower receiver noise-tem- 
peratures allow you to get the 
same level of performance with 



smaller receiving antennas on 
earth, lower transmitter powers in 
space, or some combination of the 
two. By using a 300°K receiver, for 
example, reducing transmitter 
power from 250 to 100 or 125 watts 
will give the same reception as 
with an 800°K receiver (assuming 
the size of the dish remains the 
same). That suggests that we could 
have DBS today by using 125-watt 
transmitters, and the small anten- 
nas those paper planners envi- 
sioned back in 1979. But there is a 



I LEADER 

nilfunmn» Corp j 



Tektronix 



KEITHLEY 



ft HITACHI 



Introducing 

the analog/digital 

handheld 

multimeter. 



= Polaroid 

SlfA53CClATED 
VII RESEARCH, INC 

Qbdata PRECISION 
POWER DESIGNS 



lYEWnSil 



WESTON 

SOLTEC 

CORPORATION 




AnalL3fj,/d>Q'l3l display 
Vote, cflms, 10A. diode 

test 

*Lloranq* 

"' : :~A ■ ■;• ■ ■■'■ : - j 

2000- hour battery life 
3 yea.- warranly 



Analofl/dipilal ffisflfcay 
Volls. riims. lOA_mA. 
duxtetest 

Autoonqe/ranqe h-oM 
Q_5% Basic ac accuse* 
2Q0Q- naur Saggy life 
3 yea; jgngjfr 



A-iaiog/eigitai dispiay 
Vons, ohms IDA. mA. 

tfipde tesl 

Audible conimudy 
""fixich- Hbltf' I .■nch on 
Auipf anrje/iai^i hold 
'V:. :■]:,;;; v. .■■, 
2000 * ^o^r battary hie 
Ijggigagnjij 
Multipurpose ^o jsjg 



FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS 



IFLUKEI 




The Professional Test Equipment Source 

The Instrument Mart 

295 Community Drive. Great Neck, New York 1 1021 
(516) 487-7430 outtim n.y. (800) 645-6535 
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catch to all of that: Can a reliable 
125-watt transmitter be built? 

The answer to that question is 
unknown. The 100-watt satellite 
transmitters launched into space 
so far have failed at a brisk rate. 
The most recent of those failures 
was a Japanese unit put into ser- 
vice early in 1985; two of its three 
100-watt transmitters quit within 
months of turn-on. At best, the re- 
sults thus far have not been en- 
couraging, even at the 100-watt 
power level. 

The good news is that RCA has 
recently launched a pair of satel- 
lites; each has 16 on-board tran- 
sponders and each of those 
transponders is capable of outputs 
of 45 watts. RCA seems confident, 
and Hughes and other com- 
petitors agree, that the misfor- 
tunes of the 100-watt units are not 
likely to be experienced at the 45- 
watt level. 

We'll have to wait till next month 
to see what all of that portends for 
the rapidly changing TVRO indus- 
try and those that use TVRO in- 
stallations. R-E 
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Keproclad Is the quick, easy and Inexpen- 
sive approach to home production of 
quality printed circuit boards. Minimum 
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complete package. 
Keproclad comes 
packaged— presensl- 
tized negative acting 
dry film photoresist. 
Extremely rugged 
yet holds fine lines. 
Available In two sizes with one or two- 
sided copper foil. Developer i ncl uded. 

For your local distributor write or call: 
I -800- 325-3878 I-3M-143-I630 (in Missouri} 
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COMING NEXT MONTH 
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you'll be far-better prepared to talk to that computer-store 
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using your computer to help design loudspeaker enclosures, . 
begun this month, and we'll be starting a three-part article on a hi- 
res graphics adapter for your Apple II. 
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LETTERS 



Warning! 

The October, 1985 issue had an 
article by Elliott S. Kanter entitled 
"Savins Your Delicate Electronic 
Equipment." I was compelled to 
write to you at once. General 
Electric says, "Varistors initially fail 
in a short-circuit mode when 
subjected to surges beyond their 
peak current/energy ratings... When 
the device fails in the shorted 
mode, mechanical rupture of the 
packase accompanied by 
expulsion of package materials in 
solid and gaseous form can occur 
The potential hazard can be 
minimized by fusing the varistor to 
limit high fault currents, or by 
locating the varistor in a shielded 
container and away from other 
components" — S. R. B, Ft. Geo. 
Meade, MD. 

Thank you for bringing this to 
our attention. 



No Sale 

I don't know anything at all 
about computers, but I'm willing 
to learn. If you will provide me 
with a decent computer system, 
I'll write an article about how I 
learned to compute. How much 
would you pay for such an article. 
Would you be interested? J. R, 
Kansas City, KS. 

No. 

Timex 

Timex/Sinciair 1000's used to be 
everywhere and now I can't find a 
thing on them, How about 
peripherals? Did they just 
disappear? — G. S., Cheektowaga, 
NY 

I'm afraid they've gone the way 
of the Reo, the Cord, and the 
Studebaker. But it was a good 
computer, low enough in cost so 
that you didn't mind 



experimenting with it. Like you, I 
wish that somebody would bring 
it (or one like it) back again! 

555 Timer 

Can you provide some 
additional information on the 555 
timer? It seems to keep cropping 
up everywhere and I'd like to learn 
-more about it R. D., Waco, TX. 

See page 8 of this issue! 

More Space! 

I've noticed in recent issues that 
ComputerDigest is not as large as 
it used to be. I'd like to know if 
there's anything I might do to help 
get it expanded again? R. W, 
Cincinatti, OH. 

Hey! Now that's a good idea. 
Why don't you write a letter to our 
publisher and tell him you miss 
those extra pages. 



COMPUTER PRODUCTS 

For more details use the free information card inside the back cover 



TAPE-DRIVE OPTION, is a 10-mega- 
byte tape cartridge drive, designed for 
the CompuPro 10 Plus multi-user mi- 
crocomputer system. 

Built directly into the CompuPro 10 
Plus enclosure, the tape drive replaces 
one of the floppy-disk drives and has 
a "start/stop" feature that allows users 
to backup selected files. The option is 
also available as an upgrade for users 
with already installed CompuPro 10 
and CompuPro 10 Plus systems. 

The tape-drive option can be or- 
dered simultaneously with a 
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CompuPro 10 Plus and is priced at 
$825. As an upgrade, the tape drive 
has a list price of $1095.00.— Viasyn 
Corporation, 450 Newport Center 
Drive, Suite 200, Newport Beach, CA 
92660. 

PERSONAL COMPUTER, the Tandy 
model 1200 HD, is functionally identi- 
cal to the IBM model PC/XT, using the 
same software and option cards. It is 
designed for business customers who 
require much higher speed, more de- 
tailed graphics, more memory and 
more disk capacity than is possible 
with the model PC/XT 

Standard features of the model 1200 
HD computer parallel those of the 
model PC/XT by providing a single 
36QK full height, double-sided, dou- 
ble-density 5 3 /+ inch floppy disk drive 
and a 10-MB hard disk drive housed in 
the desktop unit. The 84-key detacha- 
ble keyboard with tilt legs has the 
same layout as in the model PC/XT, 
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with improved placement of the keys 
and other valuable features. The model 
1200 HD is priced at $2999.00,— 
Tandy Corporation/Radio Shack, 

1800 Tandy Center, Fort Worth, TX 
76102.-^<D^ 



JANUARY 1986 — ComputerDigest 3 



SOFTWARE 
REVIEW 



TYPERITE— $49.00 



Now you can get rid of your typewriter! 



■when the new sirl came into the office, she looked 
balefully at the computer terminal. "I don't know how 
to work a computer," she said hesitatingly "Don't worry 
about it," we assured her. "This one is different." By 
lunchtime, she didn't want to leave her new-found love 
even to go out for a cup of coffee. Why? Because the 
TYPERITE software from Selfware makes your computer 
so like a memory typewriter, that even the most-raw 
beginner will interface with a computer with no trouble 
at all! And once you've developed a facility with it, 
which might take all of fifteen minutes or so, you'll be 
looking around to find a place for your typewriter. You 
aren't going to be needing it anymore. 

What makes this software so appealing is the graphic 
display that is presented to the operator Along the 
bottom of your CRT screen, you get representation of 
the top of a typewriter It's actually what a typist sees 
when using an ordinary non-computerized typewriter 
The result is a warm, comfortable feeling of security 
that takes away some of the stigma attached to learning 
something radically new What's more, this 
representation is indeed functional as well. It's not just 
fancy graphics put up there as a part of the display 

While this system may have originally been designed 
to facilitate routine typing work on the computer, we've 
found that it also makes an excellent bridge for people 
who have been trained on typewriters and are now 
faced with the problem of learning to operate a 
computer. However, its value extends far above and 
beyond that. 

But let's get down to the nitty-gritty With Typerite 
you can easily address envelopes and fill out forms 
using your computer. The new computer user 
experiences immediate and positive results. And you 
can actually type a letter and spend your brain time 
thinking about what you want to say instead of 
worrying about complicated computer commands and 
involved word processing. 



Hard to use? Not at all. Put the disk in your disk 
drive, type the letters TR and hit the carriage return. Just 
follow the easy-to-understand instructions on the 
screen. You actually see a representation of a typewriter 
carriage on the screen and can quickly and easily set 
tabs, margins, underline, and center text. It works with 
all printers and with no special installation procedures 

Typeritebas two operational modes, standard and 
document. In both modes, you type a single line, 
review and/or change the line, and when you are 
satisfied, hit return and the line gets printed. The 
difference between the two modes is that in 
document, the software saves what you write. 

With Typerite you can quickly and easily fill out 
forms. Simply type the necessary information in just as 
you would have with a typewriter Using document, 
you can set up a template for your form. The template 
is simply a document that you create with "stop marks" 
at the places where you want to add information to the 
form. When you print out, the system stops at each 
stop mark and waits for you to type what is to be 
printed on the form. Once you set it up, you can use 
the template again and again. 

Some of Typerite s features include: (in the standard 
mode) Save seven different margin and tab settings, set 
margins, set and clear a tab, clear all tabs, margin 
release, bell ring before end of margin, set tab every 
five spaces. It provides backspace/delete, cursor 
movement within a line, switch between insert and 
overtype, center between margins, single or double 
spacing, underlining and page eject. 

In the Document Mode, you have all standard 
typerite features and can create forms templates, save 
documents as file, stop marks to allow data entry 
during printing, print a document line-by-line while 
creating or turn print off, save initial margins and tabs, 
save underlines or page ejects. You can change saved 
margins and tabs, delete or add underlines, page 
ejects and stop marks, print or not while revising, store 
with same name or new name, stop at stop marks to 
allow typing during printing, abort printing at any time, 
or abandon revisions. 

There's a lot more that space won't allow for For 
more information, contact Selfware, 3545 Chain Bridge 
Road, Fairfax, VA 22O30.^CD^ 
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HARD DISK 
DRIVES 

A hard disk... And all that memory! 



Mare Stern 

■Every computer hobbyist faces a time when his 
needs outgrow his mass storage system. That's when 
the cassette recorder gives way to the floppy disk and 
the floppy to the hard or fixed disk. Each new storase 
medium offers the user a leap in speed and capability 

For example, the typical cassette holds about 500K 
of information sequentially but, its data transfer rate is a 
slow 1200 to 2400 bits per second, A user becomes 
tired of this slowdown and the lack of random access. 
He must go through file after file to find the one he 
wants on the tape. 

The next step is the floppy disk and, although some 
forms have less capacity — 190K — they make up for it in 
speed and random access. Programs that took minutes 
to load and run with the cassette take only seconds to 
a minute or two to load and run. Instead of searching 
through a tape, looking for information, the floppy disk's 
read-write head sweeps across the surface of the 
diskette and finds the data in seconds. 

Hard disks revealed 

Also known as a fixed disk, the hard disk's attraction 
is its information density A couple of years ago, the 
standard hard disk in the microcomputer world was 
the 5-megabyte unit. Today the minimum disk density 
is 10 megabytes, with 20-megabyte units available. 

When you compare the capacities of floppies and 
hard disks, you can see the hard disk wins. Today's 
double-sided, double-density floppy disk holds about 
360,000 bytes of data, while the hard disk holds 10 
million bytes. This means it would take 28 or more 
floppy disks to hold the same amount of information. 
The access time — the amount of time it takes to find a 
specific sector of information on a hard disk — is on the 
order of 35 to 85 microseconds, while a floppy's time 
can run in the 20 to 40 millisecond range. Its a quantum 
jump in information retrieval speed. 

There are hish-density floppy disks on the market, 
capable of holding 1.25 megabytes of data, but, they 
are expensive — some running as much as $850 to 
$1000— and they still don't hold the sheer bulk of 
which a fixed disk is capable. 

These points make the hard disk much more 
attractive as a mass storase device. Hard disks aren't 
portable — there are some cartridge hard disk models 
which allow you to change disks, but their reliability is 
still in question — and you must backup the hard disk 
for insurance, which can take as many as 30 floppy 
disks and can take the better part of a day But most 
small-computer users feel the speed and information 



density advantages outweigh the latter aspects. 

Let's look more closely at a typical hard disk for a 
better understanding of this technology If you look 
closely at Fig. 1, you'll see the typical 5.25-inch hard 
disk drive— now the standard size in the 
microcomputer world — contains one or more platters 
or rigid disks, each of which has its own read-write 
head. 

Most disks today are constructed on an aluminum 
base, whose surface is covered with a paste containing 
samma-ferric oxide particles. This layer is cured and 
polished and then covered with a Teflon-based 
lubricant. The entire layer is then burnished smooth. 
The platters are enclosed in a sealed box which also 
includes air filtering to keep the surfaces free of 
contaminants which could cause a head crash and 
damage the disk. 

Thin-film plated disks also use an aluminum 
substrate. However, rather than being coated with the 
oxide paste during construction, they are dipped in a 
series of plating solutions and the platter is coated with 
thin films of metallic material. The top layer, where the 
data storase and transactions take place, is a cobalt 
alloy which can be as thin as three microinches, 

A thin-film sputtered disk takes the aluminum platter 
through another process. The aluminum platter is 
coated with a nickel phosphorus layer, which is then 
polished. Then, using the sputterins processing — a 
continuous vacuum deposition process — magnetic 
layers are laid down on the disk. In this way layers as 
thin as two microinches can be deposited. 

The importance of the type of material on the platter 
can hardly be understated because it relates to the 
information density of which the hard disk is capable. 

As the platter's coating becomes thinner, the disk is 
capable of greater information density for a given 
diameter Therefore, the thin-film plated and sputtered 
disks are capable of greater information densities than 
the oxide-coated disk. 

This advantage extends to another area which also 
affects disk information density; the read-write head. 
Unlike floppy disk read-write heads which literally 




FIG. 1— TYPICAL HARD DISK DRIVE contains one or more 
rigid disks made of aluminum substrate coated with a mag- 
netic material. 
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touch the surface of a disk, the read-write heads of a 
fixed disk fly above the surface on a layer of air The 
closer the head skims along the surface the sreater the 
information packing capability The ability to fly near 
the surface of the plate is directly affected by the 
smoothness of the surface. 

If you were to look at the oxide-coated surface of a 
traditional hard disk, it would look smooth. However, a 
microscopic examination of it would reveal that it is 
filled with peaks and valleys. (See Fig. 2) The same is 
true for a plated hard disk. 

The read-write head must run as much as 8 
microinches off the surface of this type of disk to 
prevent the head from coming into contact with those 
peaks. 

By contrast, the sputtered disk is so smooth that the 
head can fly as little as two microinches off the surface, 
which means its data density can be greater. Thus, it's 
possible to achieve data densities of up to 20 
megabytes on 5.25-inch hard disks. 

Head examined 

Another critical factor in hard disks is the read-write 
head itself. 

Typically the read-write head is like that found in a 
cassette recorder, it is a ferrite unit. The nature of this 
head effectively constrains the information transfer 
speed and density of which the fixed disk is capable. 
A more recent development in read-write heads, the 
thin-film electromagnetic head, allows the fixed disk to 
read information more quickly and in greater density 
than the conventional ferrite read-write. 

The head's construction also affects its speed 
capability and long-range reliability Look at Fig. 3 and 
you can see the number of pieces which make up the 
fixed disk's so-called Winchester arm. It carries the 
read-write head. From its construction — side rails, load 
beam and slider — you can see how complicated the 
mechanism is. This contributes to its aerodynamic 
inefficiency and affects the speed at which it can fly 
across the disk surface. The number of moving parts 
also makes this mechanism more prone to wear 

A newer development — the Whitney arm — promises 



FERRIC-OXIDE COATING 



1 




OXIDE 



SUBSTRATE 

(LOOKS SMOOTH TO EYE! 




FIG. 3— WINCHESTER ARM is complicated mechanically and 
aerodynamically. It is less efficient than the Whitney arm. 

higher speeds and consequently greater data packing 
and transfer rates. More efficient aerodynamically (See 
Fig. 4) it has several advantages ever the mechanisms 
used today. 

Speed demon 

This adds up to a capable unit which has another 
innate advantage over just about any other form of 
mass storage, high speed. 

With a rotational speed of 3,600 revolutions per 
minute, the hard disk drive has a tenfold advantage 
over the standard floppy disk's 300 to 360 rpm. 

This means programs which normally take a minute 
or two to load and run from a floppy disk will load in 
seconds. Huge data files will be stored in seconds. 



SLIDER 



HARD 



}* DISK 
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FIG. 2— MICROSCOPIC VIEW of oxide-coated hard disk. Note 
peaks and valleys in coating (not to scale). 



FIG. 4— THE WHITNEY ARM is much more streamlined and 
efficient. 
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And data can be manipulated quickly 

With this type of speed, you need a precise read- 
write head positioning mechanism and there are 
currently two types used, the open-loop stepper 
motor and the rotary voice coil positioner 

The open-loop stepper motor is a mechanical 
system which relies on the stepper motor for precise 
head positionins. In action, the open-loop stepper 
motor works with the commands issued by the hard 
disk controller circuitry When a program makes a 
request for data, the circuitry issues a command to the 
head positioning system which instructs the motor to 
move the head to a certain track on the disk. As it 
begins to move, the stepper motor clicks off the 
number of tracks until it reaches the required spot 

The chief drawback of this method is wear over the 
Ions term. The mechanical parts wear and exact head 
positioning becomes more difficult and data access 
times become longer 

The voice coil system relies on closed-loop 
positional feedback for head positioning. In action, the 
system works in conjunction with information 
contained either in a special buffer area on the hard 
disk or in each track to locate a particular track and 
sectqr. This information tells the head-positioning 
circuitry its location in relation to the specific spot the 
system is seeking and the head uses this information as 
it moves to the spot. Since it has fewer moving parts 
than the stepper motor system, it is more reliable than 
the conventional stepper motor. Its chief drawback is in 
increased cost. 

Read the specifications 

With all the foregoing information, there are still 
several other items to think about, especially if you're in 
the market for a hard disk. The first is average access 
time and the second is latency The first is actually a 
function of the second. 

Average access time refers to the amount of time it 
takes for the read-write head to move from one piece 
of data on a hard disk to another. It is a function of the 
latency or rotational delay of the high-speed hard disk, 



THACK1 




FIG. 5— TRACKS ON HARD DISK are laid out concentrically. 
Track is used for positional and other data. 



Average access time also varies from hard disk to hard 

disk and with the type of head positioning 
arrangement used. 

Another specification which can prove confusing is 
the data transfer rate. It is the speed at which data 
moves from between the hard disk controller and the 
drive. Most manufacturers quantify this in terms of bits 
per second of data transfer and some hard disks can 
have a transfer rate of up to 5 million bits per second. 
To lessen confusion, you can compare this to the baud 
rate of a serial communications device, although its 
speed is manifestly higher. 

Disk organization 

The final piece of the hard disk puzzle is the 
organization of the disk. To help put this into 
perspective it is useful to picture the hard disk as a 
phonograph record. 

Each hard disk is divided into a series of tracks. (See 
Fig. 5) A typical 10 megabyte hard disk has 305 tracks 
for information, each of which contains 34,816 bytes of 
information. Like the grooves in a phonograph record, 
the tracks are laid out concentrically on the disk's 
surface, with each track concentric to the one inside it. 
Unlike a record, the tracks are separate, while the 
grooves are actually interconnected. 

Each track on the disk surface is divided into 
specific sectors. An index sensor indicates the start of 
each track. 

In action, the hard disk controller head looks first at 
Track — at the outside of the disk— rough positional 
information and then hunts for the specific track on the 
disk containing the information which has been 
requested. When it arrives at the right track, it hunts for 
the sector containing the header data for that particular 
file. The header is the identification mark for the file. 
The head then reads that identification mark, 
determines where the rest of the information is stored 
and moves along from sector to sector assembling it. 
When it has finished, it's ready to use. 

The 5.25-inch standard 

When hard disks were first introduced more than a 
decade ago, they were huge, routinely 14 inches in 
diameter They didn't make their appearance in the 
microcomputer world until about four years ago when 
the first 5,25-inch hard disks were sold. These early 
disks were only 5 megabyte affairs and it looked for a 
time as if these would become the standard of the 
microcomputer world. But, times quickly changed. 

Within a year or so, 10-megabyte 5.25-inch hard disk 
drives began to appear and within another year, these 
units became the standard as the lower density disks 
began to disappear from the scene. 

About the only thing which was common to the two 
units was their size. Both were 5.25-inch units, which is 
still the most common size for a hard disk unit. 

Times are changing on this front, too, as 3.5-inch 
drives make their appearance. Further; even the 
standard sized drive is changing as it is becoming 
thinner and half-height drives, capable of 10 and 20 
megabytes of data storage are appearing.^O>^ 
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555 DESIGN PROGRAM 



Use your computer to shortcut those tedious 555 oscillator design problems. 



Jeff Holtzman 

■Some desisn chores in the electronics lab are quite 
repetitive, and after the 1000th time we think, "there 
must be a better way!" Well, if you have a personal 
computer in your lab, here's a little prosram that will 
reduce the tedium of one such chore: Desisning 555 
rnonostable and astable oscillator circuits. It's fast, 
allowing you to make several "runs" quickly so you can 
see the effect different component values will have on 
circuit operation. 

Our program will help you determine resistor and 
capacitor values for the standard circuits shown in Fig. 
1a and 1b. The program has been written in 
MBASIC-80, and it should run as-is on just about any 
personal computer. We also include several suggestions 
for improving the program, if you have a taste for such 
experimenting. 

What the prosram does 

When you run the program it asks you to choose 
between Astable and Monostable circuits Cor you may 
just Exit). If you choose Astable, the program then asks 
you the frequency you will be working with. Next, 
you're presented with a menu (lines 220-320) allowing 
you to choose which parameter you want to work with. 
Choices 1 and 2 calculate values for R2 and CI, 
respectively, assuming a value of 1K for R1, and a value 
entered by you for the third component— CI and R2, 
respectively We chose a default value for R1 of 1000 
ohms, but if that doesn't suit your fancy, feel free to 
change it. 

Choice 3 also calculates a value for CI, but here no 
assumption is made regarding the value of R1; You must 
enter the values for both resistors. Choice 4 allows you 
to calculate the frequency that will be obtained; and 



with that choice, you enter the value for all three 
components. That allows you to try values for 
components you can actually buy— which probably 
won't be the same as the ones calculated above — to 
see what frequency will result. 

For example, suppose you need a 1 kHz oscillator 
Suppose further that you happen to have a junk box 
full of .01 disks that you want to use. Well, run the 
program, enter "1000" at the "Frequency?" prompt, 
choose the first item, and enter ".01" at the next 
prompt. The program will tell you that you need a 
resistor of 71,500 ohms for R2. The closest standard 
value is 72,000 ohms, so choose item 4. Entering values 
of .01, 1000, and 72,000 yields a frequency of about 
993 Hz — pretty dam close! In fact that's an error of 
7/1000, or .007%. Not bad. Of course, that's only a 
calculated value; chances are the components you use 
won't have exactly their nominal values. For more 
accuracy you could use a 47K resistor in series with a 
50K trimmer, and adjust the 555's output with a 
frequency counter: 

The monostable circuit works on a similar basis, but 
is even simpler, since there are only three variables to 
take account of-. The duration of the trigger pulse, and 
the values of R1 and CI. The menu (shown in lines 
580-710) has three choices. Each asks for two values 
and then calculates the third. For example, assume you 
need a pulse one second wide,' and that you want to 
use a 1 llF capacitor You want to find the appropriate 
resistor to use, so choose two from the menu. You 
should get an answer of 909091 ohms. The closest 
standard value is 1 Megohm, so to find the time those 
components would give, choose one from the menu, 
enter the values for CI and R1, and you should get an 



+ 5V 




ASTABLE 
OUTPUT 



FIG. 1a — The value of R1 , R2 and C1 determine the frequency of oscilla- 
tion ol this circuit, and the program simplifies calculating the values of 
those components. 



TRIGGER. 
INPUT 



CIS 5 



+ 5V 



RST 



DSCH 



THR 



TRG 



OUT 



BYPASS 



. PULSE 
OUTPUT 



7^.02 
.1 



FIG. 1b— A negative-going trigger wit cause the 555 to output a pulse 
with a width determined by the values of R1 and CI. The program 
simplifies calculating the values of those components. 
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100 REM 553 ti«ar calculation* 

for RE nag. jkh 3 Auguat 

1985 
110 FOR 1=1 TO 24: PRINT :NEXT I 
120 PRIMT "555 Ti»*r 

Calculations jkh 3 

Auguat 1985" 

130 print:print:print:print: 

140 INPUT 

"A*toble/«onoatabl«/Exit 

<A/H/E)T ", IN* 
ISO IF IN*«"'E" OR IN*«"a" OR 

IM*""" THEM END 
160 IF IN*- "H" OR IN*«"»" THEM 

GOTO 580 
170 IF IN*-"A" OR IN*="*" THEN 

GOTO 190 
180 GOTO 140 

190 REM do oatabl* calculations 
200 PRINT 

210 INPUT "Fraquancy? ",F 
220 PRINT 

230 PRIMT "O. END" 
240 PRINT "1. FIND R2, GIVEN 

Rl = 1000, CI - USER ENTRY" 
250 PRINT "2. FIND CI, GIVEN 

Rl - 1000, R2 - USER ENTRY" 
260 PRINT "3. FIND CI, GIVEN 

Rl * USER ENTRY, R2 - USER 

ENTRY" 
270 PRIHT "4. FIMD F, GIVEN 

CI, Rl, R2 USER ENTRIES" 



280 


PRINT 


290 


INPUT " choose: ",IN 


300 


PRINT 


310 


IF IN-0 THEN GOTO 140 ELSE 




ON IN GOSUB 330, 390, 450, 




510 


320 


GOTO 220 


330 


REM FIND R2 GIVEN R1-1K, CI 




ENTERED 


340 


Rl • 1000 


350 


INPUT "CI - ",C1 


360 


R2"<1.44/CF"Cl/lE+06)-Rl)/2 


37 O 


GOSUB 870 


380 


RETURN 


390 


REM FIND CI GIVEN R1-1K, R2 




ENTERED 


400 


Rl-lOOO 


410 


IMPUT "R2 - ",R2 


420 


Cl» 




1.44/<F»(R1«-2«R2>)-1E*Q6 


430 


GOSUB 870 


440 


RETURN 


450 


REM FIND CI GIVEN Rl, R2 




ENTERED 


460 


INPUT "Rl - ",R1 


470 


INPUT "R2 - ",R2 


480 


C1«1.44/(F-CR1*2»R2>)"1E*06 



490 


GOSUB 870 






500 


RETURN 






510 


REM FIND 


F GIVEN CI, Rl, I 




ENTERED 






520 


INPUT "CI 


= ",C1 




530 


INPUT "Rl 


- ",R1 




540 


INPUT "R2 


- ",R2 




550 


PRIMT 






560 


PRINT "NEW FREQUENCY WOULD 




BE:"; 








1.44/(C1« 


.000001»<R1*2» 


570 


RETURN 






580 


REM do aonoatabl* 






calculati 


on a 




590 


PRINT 






600 


PRINT "0. 


END" 




610 


PRINT "1. 
AMD C" 


FIND T, 


GIVEN R 


620 


PRINT "2. 
AMD C" 


FIND R, 


GIVEN T 


630 


PRIMT "3. 
AND T" 


FIND C, 


GIVEN R 


640 


PRIMT 






650 


INPUT " 


CHOOSE i 


",IM 


660 


PRINT 






670 


IF IN»0 THEM GOTO 


140 ELSE 




ON IM GOSUB 720, 770, 820 


680 


PRINT 






690 


PRIMT 








"0";Clf" 


uF";TAB(15);"R-";Ii 




l;*'oh«a"; 


TABOO); 1 


'T-"jT»10OO;"«aac 


700 


PRINT 






710 


GOTO 580 






720 


REM FIND 


T, GIVEN 


R AND C 


730 


INPUT "R 


• ",R1 




740 


INPUT "C 


- ",C1 




750 


T-l.lnRl« 


ci«.oooooi 


760 


RETURN 






770 


REN FIND 


R, GIVEN 


T AND C 


780 


INPUT "T 


■ " ,T 




790 


INPUT "C 


- ",C1 




800 


R1"T/1.1< 


C1»1E*06 




810 


RETURN 






820 


REN FIMD 


C, GIVEN 


R AND T 


830 


IMPUT "R 


» ",R1 




840 


INPUT "T 


« ",T 




850 


C-T/1.1«R1». 000001 


860 


RETURN 






870 


REM PRINT ASTABLE 


VARIABLES 


880 


PRIHT 






890 


PRINT 








"F- " ; F ; "Hi" ; TAB < 15 ) ; "CI - " ; C 




l;"uF"; TABOO); 




900 


PRINT 








"R1-";R1; 


;"oh»a";TAB<45) ; "R2 




«";R2;"oh*a" 




910 


PRINT 






920 


RETURN 






930 


END 







answer of 1.1 seconds. 

In both the astable and monostable sections of the 
program, enter resistor values in ohms and capacitor 
values in microfarads. For example, TOO pF would be 
entered ,0001. In the monostable section, time would 
be entered in seconds, although time is reported in 
milliseconds. For example, you would enter one 
millisecond as .001; the program would print it "1 
msec." 

Improvements 

The program is very useful as it is, but some 

improvements could be made (they always can). First 

of- all, in the astabie mode it's sometimes necessary to 



know the duty cycle a combination of components 
will 3ive. Doing the calculation is easy; the formulae are 
available in standard databooks. 

A somewhat more complex improvement would be 
to have the program suggest only standard values for 
the resistors. One way to do that would be to create 
an array and fill it from DATA statements containing 
scaled standard values (1.0, 1,1, 1.2, , . . 9.1). Then after 
calculating a resistor's value, it would be scaled down 
to a number between one and ten, and the array 
would be searched for the closest match. That value 
would then be scaled up by the same amount the 
original value was scaled down. That's all there is to 
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COMPUTER-AIDED 
DESIGN OF 
LOUDSPEAKER 
ENCLOSURES 
PARTI 



Here's how to let your computer predict 
an enclosure's performance. 
Michael Raleigh and Robert Raleigh 

■The most-complex system is the ducted port 
enclosure. The other systems can be thought of as 
simplifications of this type. Figure 1 shows a cross 
section of a dynamic loudspeaker mounted in a 
ducted port enclosure. When driven at low 
frequencies, the behaviour of this system is simpler 
than it is at higher frequencies. The cone moves as a 
single, rigid mass. All the air inside the duct moves in 



ENCLOSURE 





MOUNTING 
SPRING 

FIG 2.— MECHANICAL SYSTEM, equivalent at low frequen- 
cies, to the speaker shown in Fig. 1. Cone mass and the mass 
of ai r are assumed to move only in one direction, ind icated by 
arrows. Coil applies oscillatory force to cone in this direction. 
Dampers are sources of mechanical resistance. One end of 
each damper and mounting spring has a fixed point of attach- 
ment. 

unison, acting as another single mass. The volume of air 
within the enclosure acts like a spring, coupling the 
cone mass to the mass of air in the duct. The front of 
both the cone and the air in the duct experience a 
frictional dras due to the acoustic power they radiate. 
This effect is called the radiation resistance, and is 
frequency dependent. The program retains only the 
first term in the Taylor expansion of the Bessel function 
that gives this frequency dependence, A small 
additional mass is added to the cone and the duct by 
the effect of the outside air and, here too, we keep 
only the first term of the Taylor expansion. Additional 
springiness and resistance result from the cone 
surround and the coil spider. More resistance is 
sometimes included in such enclosures in the form of 
fiberglass batting lining the box, across the port, or 
behind the woofer 

When the simplifications described are applicable, a 
ducted port enclosure behaves much like the lumped 
parameter mechanical device shown in Figure 2. For 
this mechanical system comprised of masses, springs 
and dampers there are two electrical circuits 
composed of capacitors, inductors and resistors which 
exhibit analagous behaviour They have the same 
governing equations with a renaming of the quantities 




FIG. 1— CROSS SECTION of a dynamic woofer mounted in a 
ducted port enclosure. 



FIG. 3— ELECTRICAL CIRCUIT analagous to systems in Figs. 
1 and 2. Corresponding parameters are: R1 = Coil resistance, 
C1 = Mass of cone and co-moving air, L1 = Compliance of cone 
mountings, G2 = Mechanical resistance of cone mountings, 
G3= Radiation resistance of cone, L2 = Compliance of en- 
closure volume, RP = Port (duct) radius, RS = Speaker radius, 
C2 Mass of air in duct and co-moving air, G4 = Mechanical 
resistance, G5 = Radiation resistance of duct. 
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involved. In Figure 3, you see one of those circuits 
which is equivalent to Figure 2. The equivalent 
quantities are as follows: 

Voltage = velocity 

Current = Force 
Capacitance = Mass 
Inductance = Spring Compliance 
Electrical Conductance = Mechanical Resistance 
Each mass in Figure 2 has associated with it a 
capacitor to ground in Figure 3 whose voltage is 
numerically equal to the velocity of the mass. The force 
being applied to the mass equals the current flowing 
into the capacitor. The sources of this current (force) 
are the resistors (dampers) and inductors (springs) 
attached to the capacitor (mass). 

The computer program assumes that a 1-volt AC 
source is attached across the coil. The program 
establishes a set of differential equations (the node 
equations) which describe the behaviour of the circuit 
in Figure 3. The assumption of a steady-state response 
causes these equations to take the form of a set of 
simultaneous algebraic equations in terms of complex 
variables. These are solved for a selection of 
frequencies between 15 and 250 Hz. Outputs from the 
program include the acoustic intensity one meter from 
the speaker (resulting from the vector sum of the 
woofer and port amplitudes and given in watts per 
square meter), and the current drawn at the speaker 
terminals (which is the admittance since we assume a 
one-volt input, given in mhos). The program asks only 
for fundemental system parameters and does so using 
prompts to guide the user. Quantities such as the 
radiation resistances as a function of frequency are 
calculated internally The program is listed and may be 
checked by running the design example described. 
The tabular output for this case is also given. 

Parameter measurements 

There are several of the woofer parameters which 
must be determined experimentally These include 
cone radius, DC coil resistance, the 81 product for the 
magnet-coil combination, the compliance of the cone 
mountings, the free resonance of the woofer and the 
mechanical resistance of the cone mountings. Let's talk 
about how to make these measurements and present 
typical numbers from a design example using a 12-inch 
woofer. We use MKS units exclusively 

The effective cone radius may be measured from the 
center line of the cone to the mid-point of the cone 
surround. This number will be less than the nominal 
radius of the woofer tn the design example, the 
effective cone radius is .125 meters (4.92 inches). 

The DC resistance of the coil may be measured with 
a multimeter. For the design example, this was 5.3 
ohms. (This number is not to be confused with the 
nominal AC impedance of eight ohms.) 

The Bl product is the product of the magnetic 
induction (B) in the magnet gap, and the length of coil 
wire, (I) in the gap. B is measured in Teslas. The Bl 
product determines the force exerted on the cone for 
a given coil current. This product is measured, as 
shown in Figure 4, by placing the woofer face-up on a 



RULER 



STRAIGHTEDGE 




FIG. 4— ARRANGEMENT USED to measure the Bl product 
and the mounting compliance. 

horizontal surface with a DC power supply and an 
ammeter attached to the coil. A straightedge is laid 
across the face of the woofer, and a light plastic ruler is 
stood upright in the cone so that the vertical position 
of the cone may be measured. Determine the position 
of the cone with no current in the coil, a known mass 
(M) is then carefully placed in the cone and current (I) 
necessary to,lift the cone and mass back to the 
unloaded position is determined. The Bl product is 
then given as-. 

W 9.81 xM (kg) 



The design example needed .237 amps to lift a .305 
Kilogram mass back to the unloaded position, implying 
aBlof12.6(TxM). 

The compliance is also measured while the woofer is 
lying on its back with the straightedge and plastic ruler 
in place. The power supply is disconnected. The 
distance, d, which the mass causes the cone to 
depress is determined from the difference in the 
readings on the plastic ruler in both loaded and 
unloaded conditions. The compliance is then given by: 



Bl (TxWI) = 



9.81 x M (kg) 

I (A) 



For the design example, the .305 kilogram mass 
depressed the cone by .002 meters thereby implying a 
compliance of .000668 (Meters/Newton). 

The free resonance and mechanical resistance of the 
woofer are determined using the arrangement shown in 
Figure 5. The bare woofer is suspended in a targe room 
away from any objects or walls. We measure the 
current drawn and the voltage applied at various 
frequencies. At each frequency, we divide the current 
by the voltage to obtain the admittance. Note that if 
the same multimeter is used for both current and 



AMMETER 




Fig. 5— HOW WOOFER ADMITTANCE was measured. Admit- 
tance is used as a diagnostic to determine several param- 
eters. 
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70 INPUT 
86 INPUT 
99 INPUT 



129 input 

138 INPUT 



19 DIM G<4,4> 

29 DIM C<4,4> 

38 DIM 6(4,4) 

48 DIM A£4,4> 

58 DIM T<4> 

55 E=l 

68 INPUT 'COIL RESISTANCE?- [RC 

MOUNTING COMPLIANCE?' IMC 

SPEAKER RAOIUS?"jRS 

ENCL VOLUME?" jU 
IBB INPUT *BL PRODUCT?" JBL 
116 INPUT "FREE RESONANCE?" )FO 
PORT RADIUS?" iRP 
PORT LENGTH?" j LP 
134 INPUT "SPEAKER DAMPING?" |SD 
136 INPUT "PORT DAMPIMG?-|PD 
140 Bl-l/MC 

158 CI=B 1/(39. 47841 8»F0«FC> 
1*6 62=1 .43Ea«RS«RS«RS«RS/U 

179 02- < 3 . 83»LP* 5 . *?«RP > «RS«RS»RS»RS/C RP»RP> 
18B B(l ,1 )»-<8i+62> 
198 B<l , 3>-B2 
288 B<2,2>— <B1*B2> 
218 B(2,4>»82 
228 B<3, 1 )-B2 
239 B(3,3)— B2 
248 B<4,2)=82 
259 B<4,4>— B2 
269 C<1 , D-Cl 
279 C(2,2J=C1 
2S8 C<3,3>-C2 
29B C<4,4>-C2 
399 IS-BL/RC 

395 PR1NTII-2,TAB<5>-FRE0.- iTABC2S> J " POWER" }TAB<46> "ADMIT . 
38* PRINT#-2 
319 F-16 

328 FOR 2-1 TO 49 
338 F=F+S 

348 G8-.2i9»F«F»RS»RS»RS«P.S 
359 Gl-G8*BL*8L/fiC+SD 
3*8 G(I , 2>=6i 



378 


S<2,1 > — Gl 




3/S 


G2=G8+PD 




389 


6<3,4>-G2 




3? 8 


G<4,3>— G2 




498 


FOR 1=1 TO 


4 


418 


FOR J=l TO 


4 



428 A<I ,J>-39.47S4*F«F«C<I , J> *a. 2832*F«G< I ,J)*B( I , Jl 

439 NEXT J 

448 NEXT I 

456 GOSUB 1918 

4*9 A9=D 

478 FOR I-l TO 4 

489 T<1 >-A(I ,1 ) 

499 A( I ,1 >-6 

36 8 NEXT 1 

518 A<2,1 >»-6.2B32»F»IS 

528 GOSUB 1818 

538 fil=0 

546 FOR 1 = 1 TO 4 

559 At I , 1>-TCI> 

568 TC I>-A< I ,2) 

376 A< 1 ,2>-9 

5B9 NEXT I 

596 A<2,2>— A.2832«F»I5 

489 GOSUB 1818 

418 A2-D 

629 FOR I-l TO 4 

636 A<I,2>«TU> 

448 T<I>-A(I ,3) 

656 A< I ,3>-B 

468 NEXT I 

676 A<2,3>— 6.2832»F»IS 

488 GOSUB 1816 

698 A3-D 

786 FOR 1-1 TO 4 

718 A< I ,3)«T<t) 

728 A(I ,4>-9 

738 NEXT I 

746 A £2, 4)— 4.2832«F«IS 

759 SOSUG 1818 

748 W-A1/AB 

779 UB-A2/A8 

786 VC— A3/AB 

79 9 yO--D/A8 

772 1A-1S-UA«BL«BL/RC 

794 18— VB»8L»6L/RC 

794 Itt-SGR<]A«IAHB»1B>/BL 

889 P«3.4S>E-2«(F"2»RS"4) 

819 ps-p» t <uA+yc> »<UA*yo * ( vb+wdj «(wa+yo> > 

889 PRlNTK-2,TAB<3)F;TAB<23>PSlTAB;43>lM 

999 MEXT Z 

919 END 

1916 D-9 

1829 FOR I-l TD 4 

1938 FOR J-l TO 4 

1949 IF J-I THEN GOTO 1228 

1638 FOR K-l TO 4 

1869 IF K-I THEN GOTO 1216 

1678 IF K-J THEN GOTO 1218 

1888 FOR X-l TO 4 

1B9B IF X-I THEN GOTO 1266 

1189 IF X-g THEN GOTO 129B 

1119 IF X-K THEN GOTO 126 8 

I 198 C=r -E*m'. 1 , I .■ »A< 2,.: 1 >A< 3, K>«A(4 ,X) 

1193 E— E 

1289 NEXT X 

1219 NEXT K 

1215 E— E 

1229 NEXT J 

1236 NEXT I 

1248 RETURN 
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25 30 40 

FREQUENCY IHi) 



50 E0 70 80 90 100 



EXPERIMENT 

SIMULATION 

FIG. 6— MEASURED AND COMPUTER SIMULATED admit- 
tance of the woofer used as a design example in text. Curves 
represent behaviour of bare, unenclosed woofer. 

voltage measurements, the low-frequency roll-off of 
that instrument is cancelled in the division of one 
quantity by the other A graph of the admittance for our 
design example is offered in Figure 6, The free 
resonance is that frequency at which the minumum 
admittance occurs. (33 Hz for the design example.) 

We determine the mechanical resistance by running 
the computer program with various assumed 
mechanical resistances until the computed admittance 
versus frequency matches the experimental results (Fig. 
6). In the program we approximate suspending the 
bare woofer in a large room by assuming a very large 
enclosure volume (1000 cubic meters) and port 
dimensions (.001 meter radius, 1000 meter length) for 
which the port has no effect at any frequency of 
interest. The design example shows a good match 
between the computer result and the experimental 
measurement for an assumed mechanical resistance of 
2.45 mechanical ohms. 

Computer experiments with various enclosures 

Continuing with the design example previously 
introduced, we use the measured parameters and 
compute the response for this woofer in several 
different enclosures. Figure 7 shows the response given 
by an infinite baffle of .2 cubic meters. For this run, the 
lack of a port is simulated by using a port radius of .001 
meters and a port length of 1000 meters. As it happens, 
this is a rather lightweight woofer and does not 
perform well in a small closed box. The frequency 
response begins to roll off above 100 Hz. 

We're sorry but we've run out of space in this issue. 
This article will be concluded next month. 
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Antique 

Radios 



Battery-powered antique radios 



MOST OF OUR PREVIOUS DISCUSSIONS 

have concentrated on antique ra- 
dios from the1930's. Alternating 
current was available then, but it 
wasn't completely standardized. 
For example, power-line frequen- 
cies of 25, 40 and 60 Hz (or CPS, as 
we said at the time) were used, as 
were assorted DC voltages. Those 
inconsistencies did little to hold 
down the prices of radios pro- 
duced then. And that problem 
continued on into the 1940's. 

Power-line standards were not 
the only problems facing radio 
owners and manufacturers. You 
must remember that, back in the 
1930's, not everyone enjoyed the 
convenience of home wiring. 
Thus, there was still a great de- 
mand for battery-powered radios. 
Of course batteries were not with- 
out their own set of problems. 
They often had to be removed and 
charged (or replaced ! ) weekly. 

One attempted solution was the 
so-called "battery-electric radio," 
a receiver that got its "B" (plate) 
supply from the light socket, and 
its "A" (filament) supply from bat- 
teries. However, batteries for the 
A, B, (and, sometimes, C) supplies 
were the main sources of power 
until well past the mid 1920's, (I'll 
discuss some of those early radios, 
many of which were built from 
kits, or just schematics, in a future 
column.) As more areas became 
wired, the old battery sets could 
be used by purchasing an ABC 
power supply. 

Antiques of the month 

This was a busy month, so we 
have the three radios shown in Fig. 
1 to talk about. All three are bat- 
tery-operated, broadcast-band re- 



#«* 



FIC.1 

ceivers that got all of their power 
from batteries. Both the West- 
inghouse (shown on the left) and 
the Crosley (shown on the right) 
are from the pre-electric-light- 
socket era, around 1925. The over- 
sized Silvertone (shown in the 
center) received the standard 
broadcast band and two short 
wave bands that "put the world at 
your fingertips," as the sales pitch 
went. That later-model battery-op- 
erated Silvertone was marketed to 
rural America where most of the 
homes and farms were still not 
wired. Radios like the Silvertone 
were originally purchased via cata- 
logue. 

The Crosley Model 51 

The Crosley compares in size — 
although certainly not in weight — 
to a modern table radio. The 
weight differential is due, of 
course, to the cumbersome bat- 
teries. They were usually stored 
beneath a specially-built table. The 
battery leads plug into terminals 
on the front panel. Antenna and 
ground wires, and headphones, 
also plug into terminals on the 
front panel. 

The Crosley Model 51 was a re- 
generative receiver licensed for 
manufacture under Armstrong's 




RICHARD D. FITCH 

CONTRIBUTING EDITOR 

1914 patent. The circuit rarely re- 
generated into neighboring re- 
ceivers, since they were few and 
far between. The Crosley's tube 
compliment consisted of two 
OlA's. Two WD11 tubes could be 
used by changing the filament 
voltage. The WD11 has a 1.1-volt 
filament, and the 01A has a 5-volt 
filament. Neither has a cathode 
because the filament serves as the 
cathode. It's interesting to note 
the Crosley type "D" tuning capac- 
itor and the volume control (which 
is wired in series with the fila- 
ments.) The 0-100 graduations on 
the tuning dial were popular in 
that era. 

The Crosley Model 51 was popu- 
lar in its day, and some modern- 
day interest has also been gener- 
ated since we first discussed that 
antique in the February 1985 issue 
of Radio-Electronics. Probably 
there are not enough originals left 
to go around, but duplicating the 
cabinet and the chassis for a rep- 
lica would be fairly simple. Let me 
know if you're interested; we can 
publish complete plans for both 
cabinet and chassis. 

The Westinghouse 

The Westinghouse (shown on 
the left in the photo) is also a bat- 
tery-operated radio; it has one 01A 
tube used as a detector, and more 
as two audio stages. That radio has 
two chassis in the cabinet that are 
identified as No. 307189 and No. 
307180, the receiver-tuner and de- 
tector-amplifier sections, respec- 
tively. The tuning range of 180 to 
700 meters well overlaps the AM 
broadcast band. Like the Crosley, 
that radio has 0-100 graduations on 
the tuning dial. 
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DM10 . . . $39.95 



Don't settle for an analog multites- 
ter. Now, tor the same low price you 
can have a reliable digital multimeter 
that's easier to use, easier to read, 
and is three times more accurate. 

• DCV accuracy 0.8% of reading 

• Vz" LCD digits 

• 5 Functions (ohms, OCA, ACV, DCV, 
Diode check) 

• Overload protection (250V in ohms) 

• 250 Hour battery life. 

This is the ideal carry-one-anywhere 
meter. Tool box, glove box, shirt 
pocket. Whenever you need to make 
a measurement, you're ready. 

Also available, featuring a continuity 
beeper, is the DM10B for only $49.95 * 

Both models include a 9V battery, 
safety test leads, and operator's man- 
ual. 

Get one now at your local Beckman 

Industrial distributor. 'Suggested list price. 

Beckman Industrial 

A subsidiary of Emerson Electric Co. 

630 Puertte Blvd. 

Brea, Call). 92621 



Before any further technical 
talk, let me mention that when I 
bought that radio I noticed there 
was insulation missing from many 
of the wires in the receiver chassis. 
Nearby, there was an elliptical hole 
in the lid of the cabinet. Opening 
the lid revealed a huge ball of yarn 
inside. Not wanting the seller to 
think I didn't know all about an- 
tique radios, I didn't ask what that 
ball of wool was doing in the radio. 
When I got it home, I dis- 
assembled it, and then I found out 
more about the wool, the hole and 
the missing insulation, i realized a 
rodent of some sort lived in that 
antique. That's just one other thing 
antique radio collectors have to 
look out for. 

The Westinghouse has five 
front-panel controls and three sets 
of earphone jacks. The jacks were 
provided for the first, second, and 
third audio stages. The earphone 
would be plugged into the appro- 
priate stage depending on the 
strength of the signal. 

The detector and both ampli- 
fiers each had "rheostats" in their 
filament circuits for controlling 
volume. The rheostat also came 
into play as the batteries weak- 
ened. A horn-type loudspeaker 
could also be plugged in the jack 
from the second audio stage. 

The main tuning, tickler, and 
vernier dials complete the front- 
panel controls of that West- 
inghouse; they areall mounted on 
the receiver-tuner chassis. The ver- 
nier dial fine-tunes the main tun- 
ing capacitor. The tickler-coil 
adjustment is part of the re- 
generative circuit. 

Battery-operated antique radios 
often lacked on/off switches; the 
batteries had to be disconnected 
from the terminals. On our West- 
inghouse, batteries are also con- 
served by the headphone-jack 
arrangement. When the detector 
or first audio jack is used, the fol- 
lowing stages are disconnected by 
the headphone plug. 

The Silvertone Model 1923 

The Silvertone was used mostly 
in rural areas, and by some urban 
dwellers whose homes were still 
unwired. All batteries are con- 
cealed in the oversized table- 
model cabinet. A separate patent 
notice protects each circuit used in 



that superhet. Unlike many early 
radios, an on/off switch discon- 
nects the batteries from the cir- 
cuit. As we said, the Silvertone 
receives two short-wave bands in 
addition to the broadcast band. 
One knob changes bands without 
your having to plug in different 
coils. 

Needs and haves 

B. R. Pogue, Route 1, Box 786, 
No. 8, Thatcher, AZ 85552 offers to 
help readers needing help with 
antique radios. Enclose an SASE. 
Antique-radio information and 
parts can be obtained from E. C. 
Rountree, Box 269, Norris City, IL 
62869. Antique radio tubes and 
schematics are also available from 
Byron Ladue, 13 Revere Dr., 
Rochester, NY 14624. Tubes (many 
of which are new) can be obtained 
from Maurer Sales, 29 S. 4th St., 
Lebanon, PA 17402. Send an SASE. 

Bob Fabris, 3626 Morrie Dr., San 
Jose, CA 95127, is interested in 
contacting anyone with E. H. Scott 
Sets. An Atwater Kent Model 49 
wiring diagram is needed by Greg 
Schelin, as the miceatethe insula- 
tion. I know what you mean, Greg: 
They usually don't disconnect the 
wires after their meals. Just replace 
them one at a time. Write to Greg 
at Star RTE Box 80, Culver, MN 
55727. 

FADA collectors: Jim Collins 
would like to correspond with 
you. Write to him at 862214 St. NE, 
Everett WA 98205. Information on 
an Atwater Kent Model 20 battery 
eliminator is needed by John Grey, 
3348 Wildridge Road NE, Grand 
Rapids, Ml 49505. John also has 
some antique radio tubes available 
cheap. A schematic diagram or 
other information on a U. S. Navy 
Crew Entertainment Radio, Model 
RB02, is needed by George W. 
Gurner, 4417 Monmouth Castle 
Road, Virginia Beach, VA 23455. 

Supreme Publications, 1926-1947 
radio schematics are wanted by H. 
Penowarur, 1535 No. 8th Ave., St. 
Cloud, MN 56301. He also has is- 
sues of Radio News (post- 
Gems back), and Radio Craft (the 
forerunner of R-E) from the 1930's 
for sale. Send an SASE for informa- 
tion. William C. Swater would like 
to contact Zenith collectors or 
clubs. Write P.O. Box 909, Sen- 
atobia, Ml 38668. R-E 
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State Of 
Solid State 



IC temperature sensors and more 




ROBERT F. SCOTT 

SEMICONDUCTOR EDITOR 



TEMPERATURE SENSORS HAVE COME A 

long way since the invention of the 
mercury-bulb thermometer. In the 
past, electronic devices that indi- 
cated changes in temperature 
were often based on the principle 
that a device's resistance varies as 
temperature changes. That varia- 
ble resistance would cause a 
change in voltage that could be 
sampled, scaled, and output in 
human-readable form. Ther- 
mocouples, for example, work ac- 
cording to such principles. Butthe 
latest in electronic temperature 
sensing is based on integrated-cir- 
cuit technology. 

National Semiconductor has in- 
troduced two new series of preci- 
sion IC temperature sensors; each 
series consists of five different de- 
vices with different temperature 
ranges. In each device, output 
voltage is linearly proportional to 
temperature. The LM35 series is 
used for Celsius readings, and the 
LM34 series for Fahrenheit read- 
ings. 

All devices in the series are trim- 
med and calibrated during man- 
ufacturing to provide high ac- 
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curacy and linearity; hence the 
circuit designer need not provide 
either calibration ortrimming.The 
LM35 series features accuracy of 
±0.25-degree at room tempera- 
ture, and ±0.75-degree over the 
full -55 to +150°C range. The ac- 
curacy of the Fahrenheit units is 
±0.5-degree at room tempera- 
ture, and ± 1.5-degree over the 
-50°F to + 300°F range. Those de- 
vices have one advantage over 
similar units calibrated in degrees 
Kelvin. It is unnecessary to sub- 
tract or to null out a large constant 
in order to obtain readings directly 
in either degrees Celsius or de- 
grees Fahrenheit. 

All devices feature low output 
impedance, linear output, and 
precise inherent calibration, all of 
which make interfacing to read- 
outs or control circuits especially 
easy. They can be powered by sin- 
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gle-ended supplies ranging from 
+ 4 to +30 volts, or by split (plus 
and minus) supplies. 

Quiescent current drain is very 
low. The LM35 series draws 56 |iA 
from a 5- to 30-volt supply at 25°C. 
The LM34 series draws 75 liA. Self- 
heating due to thermal resistance 
is less than 0.1°C or 0.2°F in still air. 
Devices in the series measure tem- 
peratures ranging all the way from 
-55°C to +150°C (LM35, LM35A), 
and -50°F to +300°F (LM34, 
LM34A), Other models are avail- 
able with more restricted ranges. 

Thermal resistance of the LM35 
in the TO-46 package is 400°CAV 
junction to ambient and 24°C/W 
junction to case. Thermal resis- 
tance in the TO-92 package is 
180°CA/V junction to ambient. The 
LM34 has a thermal resistance of 
292°FAV junction to ambient, and 
43°FAV junction to case in a TO-46 



metal-can package. Thermal resis- 
tance is 324°F/W junction to am- 
bient in the TO-92 plastic package. 

All devices in the series produce 
a linear 10.0 mV/degree (°C or °F) 
output over the range of +2°C to 
+ 150°CfortheLM35, and + 5°Fto 
+ 300°F for the LM34. Figure 1 
shows the LM35 as an expanded- 
scale Fahrenheit thermometer 
with a + 50°F to + 80°F range. 

Figure 2 shows the LM34 used as 
a bar-graph temperature display 
thai displays temperatures ranging 
from +67 to + 86°F. Two LM3914 
bar-display LED drivers control 
twenty LED's. All fixed resistors are 
1% or 2% film types. Adjust trim- 
mer resistor R11 so that the voltage 
at pin 8 of IC3 is 3.525 volts; adjust 
R8 so that the voltage at pin 4 of IC2 
is 2.725 volts; and adjust R5 so that 
the voltage at the output of IC1 is 
0.085 volts + 40mV/°F x T A (am- 
bient temperature). For example, 
for an ambient temperature of 
+ 80°F, V = 0.085 + (0.04x80) = 
0.085 + 3.2 = 3.285 volts. 

The data sheets on these two de- 
vice families come with complete 
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Learn the IBM PC's secrets with the 

MICROPROFESSOR 1/88 




Students, engineers, or technicians — ■ 
Now you can learn micro-processing and 
understand the technology which made 
the IBM PC famous. 
The MPF-I/88 features: 

• extensive documentation 

• 16-bit central processor 

• full-size keyboard 

• special options 

Three tutorial guides cover all capabilities. 
The ideal training tool! If the IBM PC or 
micro-processing are in your future, you owe 
yourself an MPF-I/88, Invest now! 



Only $349.95 



fiS*^ £>'P l - RE0IS6 

' 5326 9th Ave. NE 

Seattle. WA 98105-3617 



Plus— 

O Check this box (or a 
10% discount when you 
puecluse within twelve 
day*. 

For immediate action call TOLL FREE: 

1-800*426*1044 

Full money back 
guarantee. 
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specifications and a dozen or so 
practical circuit applications. Re- 
quest copies from National Semi- 
conductor, Public Relations, 2900 
Semiconductor Drive, Santa Clara, 
CA 95051. 

New transient suppressor 

The Surgector is a new type of 
device capable of diverting dan- 
gerous transient energy away from 
sensitive electronic equipment 
like telephones, computers, and 
other types of equipment subject 
to sudden voltage surges. 

The monolithic device is a thy- 
ristor whose gate region contains a 
special diffused section that func- 
tions as a Zener diode, and that 
also permits anode-voltage turn- 
on of the device. It is claimed that 
this feature provides high-speed 
protection not available with many 
transient-protection devices pres- 
ently used. 

Risetimes of transient voltage 
spikes are often very fast; for ex- 
ample, lightning often produces 
transients with risetimes exceed- 
ing 1000 volts per microsecond. 
Gas tubes and many other protec- 
tive devices cannot act fast enough 
to limit the voltage across the pro- 
tected circuits. The Surgector uses 
Zener action to clamp the voltage 
until the integral thyristor turns on 
and drops the voltage to a safe val- 
ue. In most cases the peak voltage 
reaching the protected circuitry 
does not exceed 130% of normal 
operating voltage. For example, it 
is claimed that a lightning surge 
with a risetime of 1500 volts/u.s is 
clipped at about 100 volts. 

Presently, RCA offers four types 
of Surgector: the SGT03U13, 
SGT06U13, SGT23U13 (2-terminal 
devices), and the SGT10S10 (a 3- 
terminal device). The 2-terminal 
devices are available with voltage 
ratings of 30, 58, and 226 volts. 
Those ratings refer to the voltage 
that can be continuously applied 
without tripping the device. 

When a high-voltage transient 
arrives, the Zener diode in the gate 
region of the SCR conducts, and 
that turns the SCR on. The tran- 
sient is thereby clamped to the for- 
ward drop of the SCR so the 
protected circuitry cannot be 
damaged. After the transient has 
passed, and after normal circuit 
current has dropped below the 



holding current of the Surgector, 
the device turns off, and normal 
circuit operation resumes. The de- 
vices have holding currents above 
100 mA, and that insures they will 
operate in average telecom- 
munication circuits. 

The SGT10S10 is unidirectional, 
and its third terminal allows the 
user to control the SCR's turn-on 
voltage. That voltage is normally 
100 volts, but, by using external 
gate-control circuitry, voltages less 
than 100 can be used to trigger the 
device- 
All devices in the SGT series are 
housed in modified TO-202 plastic 
packages, whose small size makes 
them ideal for telephone handsets 
and PBX's. However, the SGT de- 
vices' low cost and high speed also 
make them suitable for applica- 
tions in computers, alarm sys- 
tems, TV, aircraft electronics, and 
CATV. In 10,000-piece lots, the 
SGT03U13, -06U13, -23U13, and 
-10S10 are $0.58, $0.72, $1.06, and 
$0.85, respectively.— RCA Solid 
State, Route 202, Somerville, NJ 
08876. 

One-IC AM receiver 

The ZN416E is the latest addition 
to Ferranti's line of single-IC AM 
broadcast-band receivers. Simitar 
to the ZN415E in packaging and 
pin-out, the new device is a buff- 
ered-output version of the TO-92 
style ZN414Z. A typical ZN416E de- 
livers 120-mv RMS into a 64-ohm 
load. 

Powered by a single 1.5-vott dry 
cell, the device may be used in a 
wide range of applications, includ- 
ing personal receivers, novelty ra- 
dios, remote telephones, and 
radio-control circuits. TheZN416E, 
like others in its family, can be 
used as the IF-strip and detector of 
an AM superheterodyne receiver. 

The ZN416E features a 150-kHz to 
3.0-MHz input-frequency range, 
and it includes an RF amplifier, a 
detector, AGC and an audio ampli- 
fier. The output stages provide 18- 
dB voltage gain that is suitable for 
direct-drive headphone applica- 
tions. 

The ZN416E comes in an 8-pin 
DIP, operates over a 0°C to +70°C 
temperature range, and costs $1.12 
each in lots of 10,000.— Ferranti 
Semiconductors, 87 Modular Ave., 
Commack, NY 11725. R-E 
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BUY THE VIDEO 

#1. KIT FORM 



#2, 



The video master is a small wireless UHF TV 
transmitter which transmits channel 3 or 4 RF 
signal you insert to all the televisions within your 
home. Input from any of the devices above can be 
inserted into the video master. The video master 
will transmit this signal on an unused UHF chan- 
nel up to 125 feet to as many TV's as you wish to 
receive. 

AND NO WIRES TO HOOK UP! 

Use a separate video master on each device and 
let your TV act as the selector. 

Example: 

* Video Master #1 
On channel 15 connect to your Satellite 
Receiver 

* Video Master #2 On channel 19 
connect to your VCR 

* Video Master #3 On channel 21 
connect to your TV game. 

By switching the UHF tuner on your TV, you will 
receive them all on each TV. 
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MASTER TWO WAYS:$ 

•¥ 
+ 
Easy to build and tune, less than 2 hrs., no test * 

equipment needed. ■¥ 

Use your TV to tune the video master kit. + 

All parts, P.C. Board, Fancy Cabinet, A.C. Power ^ 

Adapter, UHF Loop Antenna. ^ 

Complete 49 Plus Postage * 
COMPLETELY ASSEMBLED AND TESTED * 

Complete with A.C. Power Adapter, UHF Loop Antenna ^t 
No Tools required for installation £ 

SCQ95 + 

\J& Pius Postage * 

EXTRA UHF LOOP ANTENNAS 95c { 

QUANTITY DISCOUNTS — CALL * 

+ 
* 

* 



Visa & Master Card Accepted 
_ TO ORDER CALL 800-428-3500 

Information Csli 317-291-7262 

lELECTROniC RRinBOUjIl 

6254 La Pas Trail • Indianapolis, IN 46268 
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Software doesn't smoke! 




ROBERT GROSSBLATT 

CIRCUITS EDITOR 



WE ENDED LAST MONTH ON A SOME- 

what depressing note — sorry 
about that. I didn't mean to turn 
anyone off, but I know it can be 
disconcerting for hardware 
hackers to come to grips with the 
fundamentals of Z80 circuit de- 
sign. The fact of the matter is that 
the hardware represents at most 
only about 50% of the work re- 
quired of any microprocessor cir- 
cuit design. 

If you hooked up last month's 
circuit, the experience probably 
turned out to be an exercise in 
unqualified frustration. You got 
the parts, connected them to- 
gether — and absolutely nothing 
happened: The reason is simply 
that even though microprocessor- 
based circuits are very powerful, 
they're also very stupid. They can 
do anything you want them to do, 
but they can't do anything at all 
without very explicit instructions 
from you. 

I'm sure you know I'm talking 
about software. That is a big sub- 
ject, and there's simply no way we 
can cover it here in any depth. The 
best I can do is point out a few 
fundamentals, and try to steer you 
in the right direction to get more 
information. 

We've mentioned the instruc- 
tion set here before; it is simply 
the set of commands recognized 
by the microprocessor. Each in- 
struction is passed from memory 
g through the instruction decoder, 
z and then carried out by the anth- 
er metic logic unit (or ALU for short), 
o All 280 circuits must have space to 

j store those commands; in last 
hi .... , 

(5 month s circuit we used an 

5 EPROM, although it could have 

en been some other kind of memory. 
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TABLE 1—280 INSTRUCTION TYPES 


Function 


Instructions 


Descriptions 


Data Movement 


LD EX EXX 
IN OUT 


This family moves data to and from CPU, 
memory, and I/O 


Data Changing 


BIT SET RES 
ADD SUB AND 
OR XOR S R 
CP INC DEC 


This is the largest series of instructions. They 
alter the data by doing arithmetic, bit level, 
and logical functions. 


Program Flow 


JP CALL RET 


These can change the sequence of 
instructions in a program. 


CPU Control 


Dl El IMO IM1 
IM2 HALT NOP 


These let the Z-80 respond to events that 
aren't checked by the program being 
executed. 



The hex problem 

Since we'll be dealing with the 
Z80 in low-level machine language 
(as opposed to BASIC or Pascal, 
which are high-level languages), 
there's one thing you'll have to 
come to grips with right away: 
dealing with hexadecimal num- 
bers. 

Instructions are presented to 
the Z80 on its eight-bit data bus in 
binary (that is, as ones and zeros), 
but straight binary is too difficult 
to deal with, so designers almost 
universally use hex. For example, 
the code for a JUMP instruction 
(similar to a GOTO in BASIC), is 
11000011 to the Z80, but to human 
beings, it's C3. 

If you're serious about using mi- 
croprocessors, you've got to get to 
the point where you can look at a 
hex number and have a good intu- 
itive feel for what it means. I know 
that's a pain in the neck, but it's 
easier than constantly converting 
to and from decimal numbers. 

Both data and instructions are 



specified in hex. The Z80 has 158 
basic instructions, but if you count 
all the different addressing 
modes, the actual number of in- 
structions is almost three times as 
many. Since a byte (8 bits) can have 
only 256 different values, and 
since there are over 400 different 
instructions, some instructions 
must be more than one byte long. 
In fact, some instructions are four 
bytes long. Anyway, in order to 
give you a basic idea of the Z80's 
instruction set, I've grouped all 
the instructions in four categories, 
as shown in Table 1. 

The first group of instructions in 
Table 1, "Data Movement," has the 
most members. Those instruc- 
tions include the LOAD series 
used to move data to and from ex- 
ternal memory, the Z80's internal 
registers, and the I/O (input/out- 
put) devices connected to your 
system. Whenever you use one of 
these instructions, you have to 
supply two pieces of information: 
1.) The source of the data (i.e., 




All- mode receiver. 

• Covers 150 kHz 30 MHz in 30 bands. 

• All mode: USB, LSB, CW, AM, FM. 

• Digital VFO's, 50-Hz, 500-Hz or 5-kHz 
steps. F. LOCK switch. 

• Ten memories store frequency, band, and 
mode data. Each memory may be tuned 
asaVFO. 

» Lithium batt. memory back-up. 

• Memory scan. 

• Programmable band scan. 

• Fluorescent tube digital display of 
frequency (100 Hz resolution) or time. 

• Dual 24-hour quartz clocks, with timer. 

• Three built-in IF filters with NARROW /WIDE 
selector switch. (CW filter optional.) 

• Squelch circuit, all mode, built-in. 

• Noise blanker built-in. 

• Large front mounted speaker. 
- RF step attenuator. (0-10-20-30 dB.) 

• AGC switch. (Slow- Fast.) 

• "S" meter, with SINPO scale. 

• High and low impedance antenna 
terminals. 

• 100/120/220/240 VAC operation. 

• RECORD output jack. 

• Timer REMOTE output (not for AC power). 

• Muting terminals. 

Specifications and prices subieci lo change without notice 



R-1000 High performance receiver • 200 

kHz -30 MHz In 30 bands « AM, CW. SSB • 3 IF 
Niters • noise blanker • RF attenuator • S-meter 

• 120-240 VAC • muting terminals* built-in speaker 

• digital display/clock/timer 




R-600 General coverage receiver • 150. 
kHz-30 MHz in 30 bands • AM. CW. SSB • IF filters 

• noise blanker • RF attenuator • S-meter with 
SINPO scale • front mounted speaker • 3 antenna 
inputs • 100-240 VAC operation • record jack 

• muting terminals • digital display 

or obligation 
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Optionalaccessories: 

• VC-10 VHF converter for R-2000 covers 
118-174 MHz 

• YG-455C 500 Hz CW filter for R-2000 

• HS-4 Headphones 

• HS-5 Deluxe headphones 

• HS-6 Lightweight headphones 

• HS-7 Micro headphones 

• DCK-1 DC cable kit for 13.8 VDC operation 

• AL-2 Lightning and static arrester 

• Service manuals are available for all 
receivers and most accessories. 

Additional information on Kenwood all-band 
receivers is available from authorized dealers, 



KENWOOD 

TRIO-KENWOOD COMMUNICATIONS 

1111 West Walnut Street 
Compton, California 90220 
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A defense 

against cancer 

can be cooked up 

in your kitchen. 



There is evidence 
that diet and cancer 
are related. Some 
foods may promote 
cancer, while others may r 
protect you from it. 

Foods related to low- 
ering the risk of cancer 
of the larynx and esoph- 
agus all have high 
amounts of carotene, a 
form of Vitamin A 
which is in canta- 
loupes, peaches, broc- 
coli, spinach, all dark 
green leafy vegeta- 
bles, sweet potatoes, 
carrots, pumpkin, 
winter squash, and 
tomatoes, citrus fruits and 
brussels sprouts. 

Foods that may help reduce the 
risk of gastrointestinal and respira- 
tory tract cancer are cabbage, 
broccoli, brussels sprouts, kohl- 
rabi, cauliflower. 

Fruits, vegetables and whole- 
grain cereals such as oat- 
■-.. meal, bran and wheat 
may help lower the 
risk of colorectal 
cancer. 

Foods high in fats, 
salt- or nitrite-cured 
foods such as ham, 
and fish and types of 
sausages smoked by traditional 
methods should be eaten in 
moderation. 

Be moderate in consumption 
of alcohol also. 

A good rule of thumb is cut 
down on fat and don't be fat. 
Weight reduction ^r^s 
may lower cancer 
risk. Our 12-year 
study of nearly a 
million Americans 
uncovered high 
cancer risks partic- 
ularly among people 
40% or more overweight. 

Now, more than ever, we 
know you can cook up your 
own defense against cancer. So 
eat healthy and be healthy. 

No one faces 
cancer alone. 

V AMERICAN CANCER SOCIETY® 





which register or memory loca- 
tion), or the data itself. 2.) The des- 
tination of the data. 

There are 134 different data- 
movement instructions. Some of 
that variety is due to the fact that 
the Z80 has two main sets of regis- 
ters. The alternate B'C pair corre- 
sponds to the BC pair, D'E' to DE, 
H'L' to HL, and A'F' to AF. Now, 
even though it's correct to say that 
there are 14 registers in theZSO, it's 
a bit misleading as well. Only one 
set of those registers is available 
for use at one time. 

The Z80 has two types of instruc- 
tion that allow access to the alter- 
nate registers: EX and EXX. The 
former exchanges the AF pair and 
the A'F' pair, and the latter ex- 
changes the other three pairs, (BC, 
DE, and HL for B'C, D'E', and 
H'L'), all at once. There are four 
other EX instructions that swap 
registers, but they operate only on 
the main register set. 

The IN and OUT instructions are 
the last of the data-movement in- 
structions. Some of those instruc- 
tions operate only on a single byte 
of data, and others make it easy to 
move whole blocks of data. A sim- 
ple I/O instruction would be: 

IN A,n 

The accumulator is symbolized by 
A, and n is a one-byte hex number 
specifying a particular port ad- 
dress. Since one byte is used to 
specify that address, the Z80 can 
address 256 different I/O ports. 

When the Z80 executes an I/O 
instruction, several things hap- 
pen. First, the port address spec- 
ified in the I/O instruction is 
placed on the lower bits of the ad- 
dress bus {A0-A7). Second, the 
contents of the accumulator are 
put on the upper half of the ad- 
dress bus (A8-A15). Third, the 
iorq line and the rd line go low. 
Finally, the data is transferred via 
the data bus to the accumulator. 
The whole process is quite similar 
to the way data is transferred to 
and from RAM (Random Access 
Memory), An OUT instruction 
would work in much the same way, 
but the wr, rather than the rd, line 
would go low. 

Data changing instructions 

The second group of instruc- 
tions covers many of the things we 



commonly do with hardware: 
arithmetic operations (ADD, SUB, 
CMP), that allow you to add, sub- 
tract and compare individual 
bytes, and logical operations 
(AND, OR, XOR), and bit opera- 
tions (BIT, SET, RES, SHF, ROT) that 
allow you to examine and change 
individual bits. 

If you've programmed in a high- 
level language like BASIC, the in- 
structions in the third group 
should look familiar, since there 
are equivalents in all high-level 
languages. As mentioned above, 
the JUMP instruction is similar to 
BASIC'S GOTO; CALL is similar to 
COSUB, and RET is similar to RE- 
TURN. 

The last group of instructions 
controls the operation of the Z80 
itself, rather than directly manip- 
ulating or moving data. One very 
commonly used instruction is 
NOP, for no operation. It causes 
the Z80 simply to bide time for a 
full clock cycle. Among other 
things, programmers use NOP's to 
generate timing loops, and to re- 
serve space in the middle of a pro- 
gram for code that will be added 
later. 

The remaining instructions of 
that final group are all concerned 
with interrupts in one way or an- 
other. The Z80 allows three dif- 
ferent types of interrupt, but they 
all operate in a similar manner. 
When a low is received on either of 
the ZSO's two interrupt pins, nor- 
mal program flow stops and, de- 
pending on how the Z80 is set up, 
program flow will continue at a 
special location in memory. 

Unfortunately, to find out more 
about interrupts, software and 
other Z80 vitals, you're going to 
have to do some homework. We 
need some software to wake up 
our Z80 circuit, and we'll get into 
that next month. However, that 
software won't make much sense 
if you don't spend some time on 
your own reading about the Z80's 
instruction set. 

So do some investigating, and 
don't be afraid to try burning an 
EPROM and telling our circuit to 
do something. Learning software 
design is very similar to learning 
hardware design — but with one 
big advantage: It might not work, 
but it won't smoke orblowup! See 
you next month. R-E 
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Which Way To YOUR Future? 

Are you at a crossroads in your career? 
Have you really thought about it? Are 
you planning for your future, or perhaps 
refusing to face the subject? Which way 
will you go — down the same old road? 
Or are you ready for something else? 

In electronics you can't stand still. If you 
are not moving ahead, then you're falling 
behind. At the crossroads of your career, 
various choices are available — and, yes, 
decisions have to be made. 

Which road will you take — one that 
doesn't go where you want to be, or one 
that leads to hard work but also to the 
better life? Ah, decisions, decisions! 

Career decisions are so important that you need all the input 
you can get before locking-in on one of them. Grantham Col- 
lege of Engineering offers you one source of input which may 
help you in making that decision. It's our free catalog. 

Ask for our free catalog and you may be surprised to learn how 
it is easily possible to earn a B.S. degree in electronics without 
attending traditional classes. Since you are already in electronics 
(you are, aren't you?), you can complete your B.S. degree work 
with Grantham while studying at home or at any convenient 
place. 

But don't expect to earn that degree without hard 
work. Any degree that's worth your effort can't be 
had without giving effort to the task. And of course 
it is what you learn in the process, as much as the 
degree itself, that makes you stand out above the 
crowd — that places you in an enviable position, 
prestige-wise and financially. 
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A simple CMOS switching circuit 
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WE RAN A CONTEST, A FEW MONTHS 

ago, to come up with clever hex- 
adecimal display circuits that 
would display the digits through 
9 and the letters A through F on 
standard 7-segment LED displays, 
given binary inputs ranging from 
0000 to 1111. Of course, I received 
quite a few interesting ideas, but I 
was surprised to learn that a 
number of you are interested in 
using LED display drivers to con- 
trol devices other than LED's! 

It seems that people want to use 
devices like the 4511 to control ev- 
erything from lightbulbs to relays 
to high-current motors, i have to 
admit that I don't really under- 
stand why you would want to do 
that, since the 4511 (and most com- 
mon display drivers) put peculiar 
signals on the outputs while the 
inputs are changing. After all, 
those IC's were designed to be dis- 
play drivers, and for display pur- 
poses, that's not a problem. But it 
could be a major problem if you 
are controlling other devices. 

But with the proper interface cir- 
cuitry, you can have those drivers 
control anything you want, as long 
as you don't exceed the IC's cur- 
rent-drive capability. Using a 4511 
to drive a device that uses half the 
available power output of the TVA 
is possible, given the proper inter- 
face. (For a more extended treat- 
ment of this subject, see the article 
m on switching transistor circuit de- 
z sign in next month's issue. — Edi- 
=J for; 

i An example 

ij The circuit in Fig. 1 shows how 

5 you could use a 4511 (or any other 

x CMOS gate, for that matter) to 



06 




FIC.1 

control low- to medium-power de- 
vices. That circuit should look fa- 
miliar; we've used it, or variations 
of it, many times in this column. 
The transistor, which could be a 
2N2222, is set up as a switch. When 
the CMOS output goes high, the 
transistor will turn on, assuming 
that R1 allows enough current to 
flow. Current will then flow 
through the output device and the 
transistor's collector-emitter junc- 
tion. 

In that circuit, R L symbolizes the 
load you need to control, be it a 
lightbulb, an LED, a relay, etc. Re- 
sistor R1 is there to protect the 
CMOS output, and R2 is there to 
limit the current through the tran- 
sistor. Optional diode D1 should 
be used if you're driving an induc- 
tive load; it will protect the coil 
from inductive spikes. 

Working out the values of the 
components you need for you rap- 
plication is simple — just follow the 
design rules below and you 
shouldn't go wrong. 

1) R1 limits the transistor's base 
drive. 

2) R2 limits the transistor's col- 
lector current. 



3) Both values can be found from 
a straightforward application of 
Ohm's Law. Figure the transistor 
voltage drop as .6 volts, 

4) Make sure that the transistor 
you choose has high enough rat- 
ings to withstand the voltage and 
current you'll be using. 

5) If your circuit doesn't work, 
the transistor probably doesn't 
have enough gain. Try another one 
with higher gain, or else use a 
Darlington. 

6) The diode's PIV rating should 
be at least twice the value of V cc , 
and it should be able to handle at 
least twice the current drawn by 
the coil. 

That kind of circuit is one of the 
most basic building blocks in elec- 
tronics. Learning how to work with 
transistor switches is a good first 
step if you want to learn how to 
design your own circuits. So feel 
free to experiment — the parts are 
cheap. R-E 
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UPDATED EDITION 



Don't miss out again! 



Send away today for your 48-page book- 
let containing a complete reprint of all 
seven articles in the series on Backyard 
Satellite TV Receivers by Robert B. 
Cooper, Jr. 

This all-inclusive report gives you all the 
data you need to build your own Back- 
yard Satellite TV Receiver. 

■ TELLS ALL ABOUT domestic satel- 
lite communications, with full details on 
how you can pull those elusive TV sig- 
nals from space. 

■ LEGAL REQUIREMENTS, technical 



specifications, and how you, the home 
constructor, can meet them. Find out 
what mechanical and electronics skills 
you need. 

■ RECEIVER CHARACTERISTICS, 
technical details and specifications, 
along with examples of actual receivers 
built at comparatively low cost. 

■ ANTENNA DESIGN... and exactly 
how you can build a spherical antenna, 
while keeping total earth-station cost for 
the complete system under $1,000. 

■ THE FRONT END is critical when 
you build your own system. We help you 
explore several different approaches to 



making one that will work for you. 
■ RECEIVER-SYSTEM hardware, and 
how it goes together to bring you direct- 
from-satellite TV reception in your own 
home. 



To order your copy: 

Complete coupon and enclose it with 
your check or money order for $7.00, 
plus $1.00 for postage and handling. We 
will ship your reprint within 6 weeks of 
receipt of your order. All others add 
S4.00 for postage. New York State resi- 
dents must add 58c sales tax. 
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we've talked about repairing old 
radios in past columns; now let's 
talk about repairing old TV's. The 
same basic procedure is followed 
as in fixing modern TV's. Before 
you start, take a minute to check 
some of the really obvious trouble 
spots; doing that could save you a 
lot of trouble later on. In par- 
ticular, check the picture tube and 
the HV (high voltage). If either is 
bad (for example, if the picture 
tube has an open heater, or the 
flyback is burned up), it might be 
wise to consider whether that TV is 
really worth fixing. Of course, if 
the customer says, "Fix it, re- 
gardless of the cost," go ahead and 
do it. 

If, in your preliminary examina- 
tion, you find that the flyback is a 
charred mess in the bottom of the 
chassis, contact the customer, tell 
him that the TV has a serious prob- 
lem, and explain that a new fly back 
is going to raise the cost of the 
repair quite a bit. New flybacks for 
some old TV's can cost as much as 
35 or 40 dollars! 

The next step is to look through 
the chassis for obvious problems 
like weak tubes, leaky transistors, 
burnt resistors, open capacitors, 
etc. If nothing is found, there's a 
good chance the TV will function 
correctly. 

B+ is first 

After getting the go-ahead from 
your customer, get the B+ up to 
normal, and then check through 
the circuit stage by stage to see if 
anything else is out. Check the 
sync separator, the video-output 
circuits, and each portion of the 
circuit, as shown in Fig. 1; and 
then check the alignment. 
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I'm a great believer in "non- 
alignment" whenever possible. 
That is, if the TV works, and if the 
coils seem not to have been fid- 
dled with — the adjusting slugs are 
not all the way in or out — there's a 
good chance that the coils haven't 
been touched. And if they haven't, 
then the chances are also good 
that the alignment is still OK. So, if 
it ain't broke, don't fix it! 

You can check the alignment 
with a sweep-generator; hook the 
generator up and get a curve on 
your scope. If all your markers and 
traps (sound, picture, etc.) are in 
the right places, that's even better 
evidence that the coils haven't 
been fiddled with. I've put a sweep 
generator on any number of old 
TV's, and found a picture -perfect 
IF curve on them! 

Here's another thing to check 
when working on an older set: 



Make sure that all of the controls 
(brightness, horizontal and ver- 
tical hold, etc.) are clean and that 
they work smoothly throughout 
their useful range of adjustment. 
Controls in old sets are often func- 
tionally OK, but dirty and noisy; 
and that makes them hard to ad- 
just. If one is dirty give it a shot of 
volume-control cleaner spray, and 
work the control back and forth till 
the noise goes away. Do that to 
each control, if necessary. 

If the focus control can't make 
the scanning lines clean and 
sharp, check for correct focus volt- 
age; about 4,000 to 4500 volts is 
normal. If the focus voltage is too 
low, the beam won't focus prop- 
erly. If it is too low, check the focus 
supply; usually it is separate from 
the main HV supply, but some- 
times it is derived from the HV 
through a high-value dropping re- 
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sistor, possibly ten megohms or 
more, if the focus voltage is too 
tow (or too high), check that drop- 
ping resistor. It may have drifted 
off -value. 

All in all, if a TV has survived a 
few decades with no really serious 
problems, there's a pretty good 
chance that it can be successfully 
restored at not too great an ex- 
pense. Problems like no B+ are 
usually simple to diagnose and 
track down if you're patient. Align- 
ment is often OK, but if the picture 
is fuzzy, the alignment may be out. 
Check the tuning-slugs, as men- 
tioned above. Other than that, be 
on the lookout for suspicious- 
looking components: burned re- 
sistors and the like. 

It's usually not too difficult to fix 
up one of those old soldiers; and if 
you do, you should wind up with a 
good working TV. R-E 

SERVICE 
QUESTIONS 

RED-HOT DAMPER TUBE 
An Admiral came in with a blown 
fuse. I replaced the horizontal out- 
put tube, the oscillator and the 
damper. The set worked for 2 days 
and now H runs for about 15 min- 
utes, after which the damper tube 
gets red hot before the fuse blows. — 
L.H., Keene, NH 

A variable transformer would be 
a big help, here. You could run the 
chassis at a low AC voltage to keep 
the damper from glowing while 
checking out the rest of the circuit. 
With or without a transformer, 
wrap your fingers around the 
flyback. If it's hot, it's defective. 
The same is true for any compo- 
nent in the output circuit. 

VERTICAL BAR IN PICTURE 
A Sears model 564-4173 TV set 
comes on with a 1-inch vertical bar 
that appears to be an overlapping of 
the left and right portions of the pic- 
ture. It gradually narrows and, after 
30 minutes, eventually opens into a 
nearly-full picture. I have no scope. 
Can you help? — A.H. Atascadero, 
CA 

A scope certainly would help 
here so that you could take before 
and after measurements. Nev- 
ertheless, it looks like a thermal 



problem, doesn't it? Once the pic- 
ture opens up, why not spray com- 
ponents in the horizontal circuit 
with cooler and look for a break- 
down? If you're successful in lo- 
calizing the problem, you can use 
the reverse technique — heat the 
components with a lamp or solder- 
ing-iron tip and look for a reaction. 

SHRUNKEN VIDEO 
/ have a Zenith 25DC56 chassis, in 
which the picture is short by about 
one inch on each side. I've changed 



everything in the horizontal circuit 
and the power supply. Every once in 
a while I hear the high-voltage 
crack. — C.E. Bow, KY 

My hunch is that the high volt- 
age is too high, hence the arc-over. 
If so, try replacing the retrace cap 
(a .0018 u-F capacitor from the out- 
put collector to ground). I believe 
what's happening is that the exces- 
sive high voltage causes a faster 
beam through the kine, resulting 
in a shorter deflection angle, and 
thus a smaller picture. R-E 
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Get every issue! 

SUBSCRIBE 
TODAY! 

Use the order 
form below. 






■ IF YOU'RE THE KIND OF READER that 
doesn't want to wait, you can order your next 
copy of Hands-on Electronics now. Hands-on 
Electronics is crammed full of electronic proj- 
ects that you won't be able to wait to build for 
yourself. You can expect top-notch digital proj- 
ects, fun-to-play electronic games, valuable 
add-on computer projects. BCB and shortwave 
receivers, photographic/darkroom gadgets, de- 
vices to improve your cart performance, test 
equipment ideas, and more in every issue of 
Hands-on Electronics. 

■ TO HELP YOU TO BE SURE that you don't 
miss any future issues of Hands-on Elec- 



■ YOU CA* HAVE THE NEXT SIX ISSUES of 
Hands-on Electronics delivered directly to 
your home tor only $14.00. We pay the postage. 
if you want the next twelve issues, you can even 
save two dollars off the newsstand price. Get 
twelve issues for $28.00 
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SECURITY SYSTEM 



continued from page 52 



vary by rotating R7. The LED 's connected 
to lC4-a should be counting from zero to 
seven in a binary sequence; the group 
should change state once for every eight 
Hashes of LEDI iflC2-IC4 are operating 
properly. 

Install a short jumper for sense-loop 
connector P9 in S03 and press the test 
switch. The test lamp should light up. 
Press the master reset switch; 
DSP1-DSP4 should all read "0," and 
LED2-LED4 should be off. After releas- 
ing the switch, counting will begin. After 
1C4 has counted to seven, LED5 on the 
timer board and LMP5 (armed) in the 
control panel should illuminate. Remov- 
ing the jumper should trigger RY1, and 
alarm lamp LMP3 should light. Re-in- 
serting the jumper and pressing alarm 
reset switch S20 should turn off RY1 and 
LMP3. If everything worked as expected, 
you're ready to install your real sense 
loop. 

Now test the keyboard circuitry. Set the 
desired entry code using switches Sl- 
a-Sl-h and S2-a-S2-h. Press the master 
reset switch and, after the armed lamp 
turns on, punch in your code. LED7 on 
the display board should light, and so 
should LED 10 in the keyboard panel. 
Pressing enter switch S19 should now 
cause pin 3 of 1C6 to go high, which 
should clock flip-flop IC7 and turn on 
RY4. 

Incidentally, you may have noticed that 



the alarm reset switch is mounted on 
the control panel in our prototype, [t is 
likely that you will want to relocate it to a 
less conspicuous place. One good loca- 
tion would be near the main chassis. 

After any problems have been cor- 
rected, the sub-assemblies should be 
sealed up and mounted in their final posi- 
tions, and the interconnecting cables and 
sense-loop wiring completed. The alarm 
should be fully functional now. 

Power failure 

In the event of a power failure, after 
power is restored the system will automat- 
ically go into the timing cycle and then 
arm the alarm. If the five- volt power sup- 
ply fails and the twelve-volt supply re- 
mains operational, you would have no 
way to enter the secured area without trip- 
ping the alarm, because, without five 
volts, the display board would be inopera- 
ble, so the proper code could not be 
punched in. Therefore, you may want to 
add failsafe key switch S23 {shown in Fig. 
10); for maximum security, that switch 
should be located in an out-of-the-way 
place. If you do not wish to use a key- 
switch, an alternative would be to add a 
battery backup circuit that would take 
over in the event of a power failure. 

Other uses 

For automotive or marine use, the timer 
board might be used by itself as an intru- 
sion alarm. In addition, the digital com- 
bination lock could be used as a theft 
prevention device. By inserting the lock in 
series with the ignition circuit of an auto- 



mobile or boat, the vehicle would not start 
until the correct digital code were 
punched in. Power could easily be derived 
from the automobile's (or boat's) elec- 
trical system. 

If you have any difficulties during ei- 
ther construction or operation of the 
alarm, feel free to drop the author a line. If 
you require a reply, be sure to include a 
self- addressed, stamped envelope, and 
write to 908 Broadhursl Dr.. St. Louis, 
MO 63011. R-E 
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■ NEW IDEAS is packed with 42 practical cir- 
cuits for the Electronics Experimenter and Proj- 
ect Builder. In addition to the headlight aJarrn, 
the voltage freezer, and the remote telephone 
ringer, you get complete plans for a simple Tesia 
coil project that can generate 25,000-volis AC 
and draw one-inch sparks. Other interesting 
projects are: a sound-effects generator, a crys- 
tal tester, a stereo remote control, and much, 
much morel Each project was selected for its 
low cost o( parts! 



■ WANT TO EXPAND your knowledge of elec- 
tronics? Build gadgets that only you can have on 
your block? Acquire a library of projects? NEW 
IDEAS is the gold mine of circuits you should 
own and read. You could start the firs! night 
building a project lhat will have others praising 
whal it can do and admiring you for building it. 

■ THERE ARE PROJECTS for everyone— au- 

tomolive, household, test equipment, audio and 
hi-fi, and projects just for fun. 
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TUNER-PREAMPLIFIER,model 

B286, features a ten-square-inch 
liquid-crystal panel that displays 
operational status of 17 different 
functions, including the call let- 
ters, locations, and frequencies of 
29 FM and AM stations. It is de- 
signed for use with powered 
speakers — or separate power am- 
plifiers—in a programmable, inter- 
active music system that is 
remotely controllable, even from 
other rooms. 

The model B286 is easy to pro- 
gram — either by its front-panel 



controls or by the model B205 re- 
mote. With trie help of two micro- 
compressers and a nonvolatile 
memory, 34 separate levels can be 
programmed for each of the 29 FM 
and AM stations— along with sim- 
ilar programming for source in- 
puts. The music listener can now 
switch from station to station, or 
source to source, without annoy- 
ing volume changes. 

The model 286 is priced at 
$1400.00.— Studer Revox America, 
Inc., 1425 Elm Hill Pike, Nashville, 
TN 37210. 



TEST-EQUIPMENT LINE^ncludes 

two battery testers and five multi- 
meters; here is the data on those 
seven units. 

The model 23-170 multi-purpose 
battery tester is a large diagonal 
meter that measures actual voltage 
and has a "good-weak-replace" 
scale. There is also a simple me- 
chanical system that allows the 
user to drop in batteries of dif- 
ferent sizes and push a button for 
accurate readings. The suggested 
retail price is $12.50. 

The model 23-175 multiple- 
range deluxe battery tester is a 3" 
diagonal analog meter with multi- 
ple multi-color scales for easy 



reading, to tell if the battery is 
good, marginal, or needs replace- 
ment. The suggested retail price is 
$19.90. 

The model 23-200 day-in day-out 
versatile multi-tester is a 2000 
ohm-per-volt multi-tester that 
measures AC voltage, DC voltage, 
DC current, decibels, and resis- 
tance. There are 16 measurement 
ranges in all. The suggested retail 
price of the model 23-200 is $15.95. 

The model 23-204 10,000 ohm- 
per-volt multi-tester has 19 ranges, 
an anti-parallax mirror, jeweled 
movement, and overload protec- 
tion. The suggested retail price is 
$23.50. 



The model 23-206 high-sen- 
sitivity meter features 20,000 ohm- 
per-volt sensitivity and measures 
AC voltage, DC voltage, DC cur- 
rent, resistance, and decibels over 
23 ranges. The 4" diagonal jeweled 
meter has anti-parallax mirror, 
overload protection, and multi- 
colored scale. The suggested retail 
price is $32.95. 

The model 23-215 pocket-size 
pushbutton meter is a ten- 
megohm multimeter with 3-Vi-dig- 
it liquid-crystal display. It features 
high accuracy, compact size, RF 
shielding, pushbutton range se- 
lection, and a meter-overload pro- 
tection circuit. The suggested 
retail price is $79.96. 




CIRCLE 22 ON FREE INFORMATION CARD 

The model 23-220 3W-digh LCD 
multimeter (shown in pho- 
tograph) has 10-megohm input 
sensitivity and professional ac- 
curacy of 0.25%. It measures 24 
ranges and features an auto-zero 
function and automatic polarity 
sensing to prevent overload and 
minimize potentially damaging 
voltages. The suggested retail 
price of the model 23-220 is 
$119, 95. —Midland International 
Corporation, 1690 North Toping 
Ave., Kansas City, MO 64120. R-E 
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SATELLITE-TV RECEIVER 



continued from page -AS' 



to pin 6 of 1C8, an NE564 phase-locked 
loop. That IC is used to lock in the audio 
subcarrier by varying the voltage on 
varactor diode D12. The tuning range {5.0 
to 8.0 MHz) is set by C72, while" front- 
panel sub-carrier tuning potenti- 
ometer RI 10 fine-tunes the audio sub-car- 
rier. 

Audio de-emphasis is provided by R80 
and C55. and Q8 amplifies the signal to 
drive the RF modulator. A separate audio 
output is provided at jack J3. Trimmer 
potentiometers Rill and R 1 1 2 set the nar- 
row- and wide-reception band widths of 
the PLL. respectively. 

As mentioned above, satellite-TV sig- 
nals for the U.S. are broadcast in two 
polarities; horizontal and vertical. In 
order to receive .signals of either polarity, 
we must have some way of rotating the 
antenna probe. The receiver offers a 
pulse output at its rear-panel terminal 
strip TS1 for thai purpose. When polar- 
ity switch S2 is toggled, the pulse width 
at the pulse output changes, and that 
causes the motor-driven antenna probe (in 
the feedhorn) to rotate 90 degrees. 

The control pulses are generated by 
IC6. an NE555 timer IC functioning as an 
astable multivibrator. lis pulses are output 
on pin 3; R47 protects the !C's output 
stage in case a short develops in the cable 
leading to the feedhorn. The skew 
control. RI08, varies the pulse width for 
fine tuning of the received signal. 

The pulse width of the output of the 555 
circuit can vary from about 0.6 ms to 2.6 
ms, which corresponds to a probe move- 
ment of about 160 degrees. Ideally, with 
skew control R108 centered, the output 
pulse width with S2 in its horizontal 
position would be 1.9 ms, and it would be 
1.0 ms in its vertical position. Then, 
each time the polarity switch is toggled, 
the probe will rotate 90 degrees. Because 
polarization may vary slightly from satel- 
lite to saiellite, the front-panel polarity 
selection switch S2 is supplemented by 
the front-panel skew control (RI08) for 
fine-tuning. 

The RF modulator delivers a signal lhat 
is compatible with all standard TV's and 
VCR's lo TV Channel 3 or 4. The modu- 
lator is crystal controlled, so no fine tun- 
ing is required. 

Now you should have a pretty good idea 
of how the satellite receiver works. The 
next step is to build a unit. Unfortunately, 
that will have lo wait until next time as we 
are out of mom forthis month. Meanwhile, 
if you want to get a head start and gather the 
parts, a complete parts list has been 
provided. Most individual parts are avail- 
able from the kit supplier mentioned. Ft-E 



DIGITAL IC'S 



continued from page 74 



literaiure, but it is still a popular circuit. 
The circuit in Rg, 23 is based on the 
4060 CMOS oscillator divider. That IC 
has an internal oscillator that drives a 
chain of binary counters. Either R-C or 
crystal timing of the oscillator is possible. 
(!n the circuit shown, a crystal is used to 
determine the operating frequency.) Each 
output is equal to the fundamental fre- 
quency divided by a power of two, up to 
_/?2 14 ; note, however, thai outputs of//2. 
./?4.//8. and /72048 are not available. 




FIG. 22— THIS "CLASSIC" CMOS oscillator first 
appeared In some of the earliest CMOS applica- 
tions notes. 
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FIG. 23— THE 4060 CMOS oscillator/divider con- 
tains an internal oscillator that drives a chain of 
binary counters. 

Op-amp clock circuits 

Figure 24 shows how an op-amp can be 
configured to operate as an astable multi- 
vibrator. The negative feedback loop con- 
sists of R3 and CI, and it is that network 
that sets the operating frequency of the 
circuit, although the voltage-divider bias 
network, R1-R2, also has a role. 

The Zener diodes across the output are 
connected back-to-back and are used to 
limit output-voltage swings. In addition, 
because ihcy prevenl saturation of the op- 
amp output on extreme swings, those di- 
odes also tend to sharpen the squarewave 
sisnal. Resistor R4 is used to limit current 




FIG. 24— THE ZENER DIODES are used to limit 
the output voltage swings, 

through the Zeners to a safe value. In most 
cases the voltage across Dl is equal to the 
voltage across D2, so the output waveform 
is symmetrical. Under that condition, the 
output voltage has a peak-to-peak value of 
2(V pl + 0.7), 

Timing of the output signal is shown in 
Fig. 25. On both halves of the output 
squarewave (V Q ), capacitor CI charges 
through R3. At time t t , we assume lhat 
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FIG. 25— TIMING DIAGRAM for the circuit of Fig. 
24. 

the output voltage is positive ( + V ), and 
thai voltage V c (measured at point A in 
Fig. 24) is at — V , where p is equal to 
R2/(R1 + R2). Since V is positive, and 
V c is negative, capacitor CI will dis- 
charge toward zero and then recharge to- 
ward + V c> at a rate that is determined by 
R3, CI and the output voltage. 

The op-amp works as a voltage com- 
parator. As long as V c is less than pV , 
the output voltage will remain at +V Q . 
But as soon as V c is equal to, or greater 
than PV , the output snaps to - V . 

The transition of output states occurs at 
time t 2 . Since the output is now negative, 
and V c is positive, the capacitor now dis- 
charges toward - SV . 

The period of the squarewave, T, is t 3 - 
t,; frequency, of course, is 1/T. For any 
values of RI and R2, T is equal to: 

<2)(R3){C1)ln(^ + t) 

or, if RI = R2, T '= (2.2)(R3)(Cl) R-E 



. 



MARKET CENTER 



FOR SALE 



RESISTORS ViW.ViW5%C.F. 3 cents. 1% Metal- 
films, custom wirewounds, capacitors and other 
components. JR INDUSTRIES, 5834-H 
Swan creek. Toledo. OH 43614. 

CABLE and Subscription TV secret manual. Build 
your own descramblers, converters. Instructions, 
schematics for Sine Wave. InbandOutband Gated 
Sync, SSAVI— (HBO. Showtime, Cinemax. UHF, 
etc.) Send S8.95 to CABLETRONICS. Box 
30S02R, Bethesda. MP 20814. __ 

TI-9SV4A software hardware bargains. Hard-to-find 
items. Huge selection. Fast service. Free catalog. 
DYKA, Box 690, Hicksville, NY 11801. 

TUBES, new, unused. Send self-addressed, stamp- 
ed envelope tor list, FALA ELECTRONICS, Box 
1376-2. Milwaukee, Wl 53201. 

INDIVIDUAL photofact folders. No. 1 to no. 1400, 
$3,00 postpaid. LBT, 414 Chestnut Lane. East 
Meadow, NY 11554. 

DESCRAMBLERS for down converters. Bargain. 
Send S2.00. RB ELECTRONICS. P.O. Box 643, 

Kalamazoo, Ml 49005. 

ELECTRONICS catalog. Over 4.500 items. Parts & 
components. Everything needed by the hobbyist or 
technician. $2.00 poslage & handling (States only), 
refundable with lirst $15.00 order T & M ELEC- 
TRONICS, Dept. H. 472 East Main Street, 
Patchogue, NY 11772, (516) 289-2520. 

WANTED:. Old, new, tubes, speakers, amplifiers. 
Western Electric, RCA. Telefunken, Mcintosh, Mar- 
antz, Jan, Quad, Tannoy, Altec, Dynaco, (713) 
728-4343. MAURY, 11122 Atwell, Houston. TX 
77096. 

TV tunable notch filters, free brochure, S1.00. D.K. 
VIDEO. Sox 63 6025. Margate, FL 33063. (305) 
752-9202, 

BUGGED? Wiretapped? Find out fast. Counter- 
measures equipment catalog S1, CAPRI ELEC- 
TRONiCS. Route 1R. Canon. GA 30520 

CORDLESS-phone interference? We've got the an- 
swer. Have a radar speeding ticket? We can help. 
Home phone extension in your car? You can have ft. 
50-page color catalog airmailed S3.00. DBE, P.O. 
Drawer G, Waikiki, HI 96815. MCVISA Orders (808) 
395-7458. 

COMPUTER adventures. Atari, Apple, Com- 
modore. Spectrum. S.A.S.E. for free catalogue. 
COMPUQUEST INFORMATION DESK, Box-492, 
St. Croix Falls, Wl 54024. 

CIRCUIT boards: Your artwork, quick delivery, rea- 
sonable. ATLAS CIRCUITS, Dept. A, P.O. Box 892, 
Lincolnton, NC 28092, (704) 735-3943. 

TV stereo adapter plans PCS also UHF gated- 
pulse descrambler with simulated stereo outpul. 
For additional information — send S.A.S.E. lo 
SOKOLOWSKI, Box 150. Elmont. NY 11003. 

PICTURE flyer lists quality electronics surplus at 
low prices. Since 1970. Send for last 3 issues. 
ST AR-TRONICS, Box 683, McMinnville, OR 97128. 

ASSORTMENT #103— consisting of T0KQ 
coils 144LY-!2uK, 520 HN-3000023, BKAN- 
K5552AXX (2); PCS; transistors 2N3904 (2) 
BFQB5 {sub}: ID'S 7812. 74123, MC1330A1P; 
Diodes 1N914, 1N5231B. Only S25.00. Coils 
(only) S8.00/Set. AC adapter 36 00. Free 
stripping. MC/VtSA/COD. Toll Free 
1-600-821-5226 Ext. 426 (orders). JSM 
RHODES, INC., 1025 Ransome Lane, Kings- 
port, TN 37660. 

ZENITH SSAVI Manual. Original manual used by 
technicians. Theory of scrambling, schematics 
pans list, repair for UHF and cable. For speedy 
delivery send $15.00. cash or money order. BAY 
STATE ELECTRONICS, P.O. Box 263, Accord, MA 
02018. 



FREE importer accessories catalog, video, audio, 
others. With business card write, 17 BANNER 
COURT, East Brunswick, NJ 08816. 

CABLE and satellite equipment: major brands, 
wholesale prices. Free catalog HMR SALES. 221 

East Camelback, Phoenix. AZ 85012. (602) 993- 

0398. 



OLDTIME radio programs on high quality tapes. 
Comedy! Adventurel Music! Free catalogue. CARL 
F. FROELtCH. Heritage Farm, New Freedom. PA 
17349. 

Wholesale audio, video, telephone accessories, 
antennas, cartridges. Free catalog, (718) 897-0509. 
D S WR 68-12 110St„ Flushing. NY 11375. 



CLASSIFIED AD ORDER FORM 
To run your own classified ad, put one word on each of the tines below and send this form along with your check to: 

Radio- Electronics Classified Ads, 200 Park Avenue South. N.Y., N.Y. 10003 

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For 
special headings, there is a surcharge of 523.00. 

) Plans/Kits { ) Business Opportunities ( ) For Sale 

) Education. 'Instruction ( ) Wanted ( ) Satellite Television 

) 

Special Category: S23.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 

(No refunds or credits for typesetting errors can be made unless you clearly print or type your 
copy.) Rates indicated are for standard style classified ads only. See below for additional 
charges for special ads. Minimum: 15 words. 



1 


6 


11 


16 ($45.60) 


21 ($59.85) 


26 (374,10) 



2 


7 


12 


17 ($48.45) 


22 ($62.70) 


27 ($76.95) 



13 



28 ($79.80) 



4 


9 


14 


19 ($54.15) 


24 ($68.40) 


29 ($82.65) 



5 


10 


15 ($42.75) 


20 ($57.00) 


25 ($71 .25) 


30 ($85.50) 



31 ($88.35) 32 ($91 .10) 33 ($94.05) 34 ($96.90) 35 ($99.75) 

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill 
in the following additional information (Sorry, no telephone orders can be accepted.): 



Card Number 



Expiration Date 



Please Print Name 



Signature 



IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services) 
S2.85 per word prepaid (no charge for zip code).. .MINIMUM 15 WORDS. 5% discount for same ad in 6 
issues; 10% discount for same ad in 12 issues within one year: if prepaid. NON-COMMERCIAL RATE: [for 
individuals who want to buy or sell a personal item) $2.30 per word, prepaid. ...no minimum, ONLY FIRST 
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50e 
per word additional (20% premium). Entire ad in boldface, add 20% premium to total price, TINT 
SCREEN BEHIND ENTIRE AD: add 25% premium to toial price TINT SCREEN BEHIND ENTIRE AD 
PLUS ALL BOLD FACE AD: add 45% premium to total price. EXPANDED TYPE AD: S4.30 per word 
prepaid. All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE 
EXPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED 
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium lo total price. DISPLAY ADS: 1" 2V— 
S310.00;2" x 2W— S620.00; 3" :• 2W— 5930,00. General Information frequency rates and prepayment 
discounts are available, all copy subject to publishers approval, advertisements 

USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER 
WITH PERMANENT ADDRESS AND PHONE NUMBER, Copy to be in our hands on the 12th of the third 
month preceding the date ol Ihe issue, (i.e., Augusl issue copy must be received by May 12th). When normal 
closing date falls on Saturday, Sunday or Holiday, issue closes on preceding working day. 
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Increasecftannels, range, privacy! We specialise 
in frequency expanders, speech processors, FM 
converters. PLL & slider tricks, how-to books, 
plans, hits. Expert mail-in repairs & conversions 
16-page catalog $2. 



CBC INTERNATIONAL. P.O. BOX 31500RE, 
PHOENIX, AZ B5046 (602) 996-8700 



TUBES: "oldies', latest. Supplies, components, 
schematics. Send S.A.S.E. for catalog. STEIN- 
METZ, 7519 Maplewood RE. Hammond, IN 46324. 

CABLE TV secrets — the outlaw publication the ca- 
ble companies tried to ban. HBO, Movie Channel. 
Showtime, d esc ram biers, converters, etc. Sup- 
pliers list included. $8.95. CABLE FACTS, Box 711- 
R, Pataskala, OH 43062. 

CABLE TV source book— a complete listing of sup- 
pliers for hard-to-find converters, descramblers, 
technical information, schematics and much much 
more. Full refund If not completely satisfied. Send 
$4.95 to CABLE, Box 12505-R. Columubus, OH 
43212. 

Mlcrowonderland. Commodore computer's paris! 
Solid State coolers for 1541/71 drives! KIM-1 com- 
puters, accessories! Thousands IC's by mall! Free 
64KDRAM sets! Discounts! Catalog— $3.00! K, 
BOUFAL— CONSULTING SERVICES, Fitzwater, 
Philadelphia, PA 19147. (215) 925-6469. 

Cable TV filters for elimination of undesirable sig- 
nals. (50 dB.notch) channels available: 2 through 8; 
14(A) through 22(1). Send $20.00 each, Money 
back guarantee. Quantity disccounts. CATV, Box 
17621, Plantation, FL 33318. 

Canadians, send for your free semiconductors now. 
Limited offer, so hurry. Send a self addressed 
(please print) stamped envelope to C.E.D.A.C. 6 
Douglas Cres., Hillsburgh, Ont. NOB-1ZO. 

Index-Radio Electronics 1980 thru 1985 by category 
$2.00 per year. Options & diskettes available. "RE- 
INDEX, 6472 E. Long Ave., Englewood, CO. 80112. 



Check/restore every color, b'w, projection, camera, 
oscilliscope CRTs. Over 10,000 CRT listings. Guar- 
anteed to lit your tester. Our 3rd year. Chargecards' 
Checks CO Ds. CA28-S59.95 ppd 1-800-331-9658. 
DANDY ELECTRONICS, 2323GibS0n. Muskogee, 
OK 74403. 

Software — public domain IBM compatibles. $4.00 
volu m e o r rent— ove r 500 awailab le. $2 .00 catalog o r 
$5.00 sample. DISK SOFTWARE. Box 41778 Sac- 
ramento, CA95S41. 

TV-Stereo M.T.S. adapter for any TV-VCR. No re- 
ceiver disassembly. Line level outputs: includes ex- 
pander. $52.00, $2.00 shipping. D. W. FISHER, Box 
334, RFD#5 Penacook. Webster, NH 03303. 

Attention looking for surplus test equipment: have 
voltmeters, signal generators, other types of equip- 
ment. J.B. ELECTRONICS. 9518 Grand, Franklin 
Park, IL 60131. (312) 451-1760. 

LASERS and ntqhtvision surplus components. Free 
catalog, M.J. NEAL COMPANY, 6672 Mallard Ct„ 
Orient, OH 43146. 
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ADJUSTABLE DELAYS ■ MULTIPLE INPUTS 

11 err accuracy . high s/n ratio 

VERSATILE • QUIET * MANY USES 

Send lor complete Information 

SONIC CREATIONS INC. 

RO. Box 75B. Cortez, Colorado 81321 



FINEST 
QUALITY 



SN 60/40 Rosin Core (RA) 



On* lb. Reels 
IBswg. (.064) 
ta swg. (.048) 
19 s*& (.040 
20IWQ (.036) 

21 SWS (.032) 
Vi lb. Bool 5 

22 swg. (.023) 
24 swg (,022i 

SN 62 (2% 

Rosin Core 

21 swg (.031) 
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FREE Freight On 
Ml Orders 
Qvtr$Z5 

Under S25 add 
$2.50 per outer. 
Minimum order £10. 



FREE OiutdNfm wick 

wilh each pound ol solder 



■ Clack ■ Monty Order ■ VISA 

■ MastaCart mrs*«»iai 

wmft dn lit. 

Call TOLL FREE 
300-545-4808 



CABLE-TV converters and descramblers. Low 
prices, quality merchandise, we ship C.O.D.. Send 
S2.00 for catalog. CABLETRONICS UNLIMITED, 
P.O. Box 266, South Weymouth, MA 021 90. 

CB'ERS only: antennas, radios, modulators, 
voice scramblers, frequency expanders, modifica- 
tions, goody boxes, professional repairs, much 
morel free catalog. PRESIDENT CB SALES. 101 
W. Adams-12. Long Beach, CA 90805. (213) 
631-3552. 

CONVERTER descrambler schematics, service 
manuals, cable and satellite; oak cable de- 
scrambler. New units, $35.00 each, 10 per carton, 
varisync units $45.00 each. Call (303 (-634-6666. 
PONDEROSA COMPANY, 2408-A East Platte, Col- 
orado Springs, CO 80909. 

RESTRICTED technical Informational: electronic 

surveillance, schematics, locksmithing, covert sci- 
ences, hacking, etc. Huge selection. Free bro- 
chure: MENTOR-Z, 135-53 No. Blvd., Rushing, NY, 
11354. 

LIGHT chasers, color organs, rope lights. As- 
sembled, kits. DESIGN SPECIALTY. Box 1995, 
Huntington Beach, CA 92647. 

TUBES, name brands, new, 80% Off list. KIRBY. 
298 West Carmel Drive, Carmel, IN 46032. 

ELECTRONICS catalogs over 6000 items. $2.00 
postage. Applied to first $20 00 order. REDWOOD 
ELECTRONICS CORP.. 711 Summer St., Eureka, 
CA 95501, 
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33ul 1O0V Dip Mylar 10/100 

1 .000 PC Resisior As£i (30 values) V2W-S3 

Pols- \ Mea Linear Taper. 5/1.00 

Morion Qefecl or Edsillm: \C-%2\ ...7/1O.00 
Mol OelllC Only- ULN2 232*1 3/S2-2O/10.00 

Proiecl Bos/Lid For Detector. 1.SS 

Miniature Speaker For Delactor — .65 

Exlensive Construction Article For Del. $1 

TV Knobs 15/1.00 

Ammeter (0-1 5 A.C. AmperesI 4.95 

Voll/OHM Meter MVMNT IO-1K OHM. 

0-30QV) 2.95 

6V Mmialure Gear Motor :. . . . SO 

RF Chokes- 1 ,8uh, 8 2uti, 1 2un. 22urH0/l .00 

22/44 pin Edge Card Connector 50 

Slicfe Controls-5uK. 1TOK. 1.2W. 2M. 5M 5/1 .<M 
BMC T" Conned or | UG- 274) . .. .95 

Mixed Connector Ass' I 10/1.00 

1 SAMP 50V Bridge (01, TO- 5 Pkg) . . .50 
25AMP 200V Bridge ( Solder LugTerm) 1.50 
Zenith TVRepleeamentlC Spatial 11 Eech 
221-42. 221-43, 221-45, 221-48, 22109, 
221-79, 221-87. 221-96, 22 1-104. 221 -1 OS, 
221-105.221-140 

2SD9O0(Horu Oulput W/ Damper DiodeJ-2 95 
2SC1 1 72B(Toshtrj-Horn Outpul Trans)-1 .95 
Winegsrd 4 Bay Bowtie UHF Antenna- 1 9.50 
IC Storage teug} Box jHoldsl 30 ICs-1.75 
Praclilun (MulitTurn) Trim Pott (Copal), 
100 OHM. 500 OHM. )K,2K,5K.1CIK,20K. 
SOK 100K200K500K. 1 M- 85 Each-3/« 
Pltw PT-1 OV Hor Mt (Single Turn) Trimmen 
100OHM. IK. 10K,25K,SOK1obK...4/S1 

H eat Sensitive Sw II en/ 1 50' C 1 0/1 .00 

Mwed Coil ass'i irj/1.00 

Buzzera 3/1-00 

Chip Resistor {6.8K1 20/1 .00 

Ch.p Hesislor (470K) 20/1 00 

Chip Cap I330.pt) 20/1 .00 

JumSjo Red LED W/Built In Resistor-30/SI 
MHF901 (Hobby Qrade«0% Good) ... 1O/I.0O 
IC Ass' I { Hobby Grade. Some M arhed)-30/$ 1 

20Cent(.20)74SCXX 

Series Special 

■ Octal Interlace Circuit* 

• Equivalent To 74LSXX Serial 

• Lew Powe 1 1 SO- C MOS Tachnokjgy 

• Short Propum-ticn Delay 

• Improved Noll* Margin* 

• High Current, Sink/Source Capability 
74SC137 1 Of S Inverted Decoder. Lalched 
74SC1 38-1 Of 8 inverted Decoder 

74SC 139-1 Of 4 Inverted Decoder 
74SC237-1 Of 8 NorHnverted Latched 
74SC23-Q1 Qt a N on- Inverted 
74SC239-1 Of 4 Non-Inverted 
74SC240-Oc.al Bulfar/Line brweMm 
74SC241-Oclal Buffer/Line Dnver-N/I 
?4SC'244- Octal Butter/Line Driver-N/I 
7 4 SC24 5 ■ Octal Bus Transceiver- Non I 
74SC373"Tr4nsoai"ent Letch'Non/lnw 
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Q 

< 

CO 



m\ Mm I^nV^ \«wut N:j. 07090/ 

I VI ART >^^ 



1 $ Pin Hender L Meting Sc-ctel. 
v»rt MT/PC 

. 1 56" Centers , 5/1-00 

Crystal Clock Oscillator 50 

3,300tiF 35V AXIAL- 1 V?" X ?#" Nich 2/95 

Co tit For Radio E lac's Fab. 84 TV 
Project. TOKO #'S T-1, T-2, L-> (12uH) 
* L-2 (.071 uH) Complete Sat Of All 

4 Co Mi , .S.SO 

MCI 330— Prime (Moto) 2/100 

8FO-85 Transistor 1.50 

Disc Caps .001 uf 20/1 .00 

74 123- Prime (Nail. . . 3/1 00 

4 70 ul 35V (Radial). . 3/1.00 

470uf 16VlAsiail 4/100 

2N3904.. 10/1 00 

2N3906... 10/1 00 

1N914.. 40/100 

1N4148 40/100 

1 N523 IB 15.1 V.Zenar Diode) 5/100 

voltage Re« ulalonfl Prime TO- 2 201 . . . 7805. 
7812.7824.7905.7912-MiKorMatch-a/IOO 
MicatnsulBtorsForTO-220PKg. . .20/1.00 
Voltage Reg's lUnmarned. 50* Prime) May 
Include Positive/NegS Adjust .15/1.00 
78L08 Voltage RsglDM10B.TO-92i.2IV1 00 

PN2222A 20/1 .00 

2N3055 SO 

JH5308 , 20/100 

15Cant|.15)P«r]CTTL 

7403 7442 74126 

7404 7450 74151 
7410 7474 74163 

7437 747S 74365 

7438 T495 74393 
7440 74107 

15 Cent |.15l PWIC74LSXX 

74LS02 74LS32 74LS15S 

74LS08 74LS74 74LS257 

74LS10 74LS86 74LS257 

74LS20 74LS153 74LS273 

20 Cant 1,20] Par IC CMOS 

40018 4011 B, 40 509 

MGS3B(0TU 10/100 

Onolsolalot[Hl1G2-6PINDIP) Specs 40 
2716 Eprom 145 

2732 Eprom 1.95 

2764 Ewom 2.45 

27128 EPROM 4.95 

256K Dram 150ns Prime Hilacbi [[deal For 
Mac Upgrades & E upa nsron Prcjecl SI .4.95 

824 3 1 I/O Eipander IQ W/Spee». 2.65 

UDNBIteiUisoiayUriverrC- Specs) as 

UDN6128 .95 

UCW41 lBB-Osc/Freq DivClocKIC-Specs-6/1 
IXN4801 [BChanBr-MosLatcrVDrweO-1 00 

«_M339 45 

1.M380IULN2280I 45 

555 Timers (TJ> 4/1,00 

NE556(DualTimer-Molo1 50 

741JOpAmp|MiniDipHiRelPh9l .4/1 00 
LM1 3 10 I Unmarked. Tesled Pnmel . . . 50 



IP 



LM1889, 

LM3900 ... . 45 

AM/FM Radio IC (#2204 W/ Specs- Hobby} 

.... 15/100 

IC Socket* 
8 PIN/. 07 14PIMM3 16PIN/15 

18PIW.1T 20 PIN/1 9 22 PIN/ 21 

24 PI W 22 28 PIN/ .24 40 PIN/39 

7Segme^tDfSpfay(3' , COfrimor.Cath f . 15 
7S«jfnentDi5play(.6' Common Ann) ... .$& 

Tn Slate LEO'S 3/1.00 

Ji.-iii/o Red LED'5-Oi1fdsetl Lens Pf p ti«|Tii 
All 1 00% Pri me- 1 S/« 1 . 1 00/S6 . 1 .OO0/S57 .50 
LED Mounting Class 4 Hinos. . . .15/1.00 
Texas lnst/*a9>4A K*yboa.rd-lnc/Oala For 
Pin5MaoteWhenEacnKeyDs*^es$e<cl 4 95 

DipSwjtco-12 Poailtof. 2/100 

Dip S-AMteh-a Position 4/1.00 

Keyboard Push Button Tops. 30/1.00 

Audio Cabin 30 Feet/ 100 

22AWG Wirs 50 Fuet/ T 00 

27AWG Wir» ,50 F-ost/t.00 

Mini Lubricator |A Lubrhcanll 1 .00 

Moie* Pins(7 Pin/Stnpl 1tX»/S2,600/S4.lK/ , i6 
Clock Module-Crystal Coni rolled, Green 
DiSpfay/l 2VDG/T.m* Sel Switcnes/Data-4 95 
Rolary Swilch j5 Posil<on, 5 A 125Vf-3/1 00 
Giant Alpha Numeric Display 1 ■ '■ -2 '■■■ 2" 
7X5 <35 Tola!) Red LED MatfiK/Specs 4 95 
11 LED Bar Griph Dimplay 2-3/fl -. R«ct 
LED s[ Specify Red. Grn^mo) Soeca ... 269 
Seven Amp 17) Tapped Tranaforrnef-Can Be 
Wired Fof \? SV.-av 1 5V 18V, RegShpa . .895 
Wall Ptuo Transformer 24V 5f5mA . . 1 50 

&3V 1 .2A TrariBformar 1 20 

12V Cenler Tap Transformer , .,,2 50 
6AM P JCOV BrirJ*je. Quick Disconnecl (Gl) .95 
1N4007 £0/1.00 

1N5059(200V1 Amp) . 15/100 

1N5O60/4O0V1 Amp) . 10/100 

Ze ner Q io<fe 5- ?OV 1 W 30/ 1 00 

Zener Diodes- »3Vl W Glass. 30/ 1 00 

2 560.0KC Crystal 50 

3 579545ColorBurslCryslaa(HC-181 50 

10Mh2 Crystal 1 95 

60 M hi Crystal . l 95 

TO-5 Heat Si nksi Bern) 10/100 

TO-15 Heat Sinks (Bern) 1 0/1 00 

Supar Sub-MinJ Caramlc Cap* (All 100V1 

001 5uf 100V (152) .30/100 

0022liI 1 00V (1 82) .. 30/ 1 00 

0027ullOOVi;272 . 30/100 

0033li1 tOOV(332) 30/tJOO 

0039uf 1 0OV {3921 . 30/ 1 00 

0056ut 1 OOV?562 30/ 1 00 

0082 uf 100 V (922) ... 30/ TOO 

47ul 40V Lytic (Radial) 20/100 

47 uf 25V Lyl ic L Radial) . 1 0/ 1 -00 

lOOOirl 185V Twist Lock .1.00 

3200u1 50V (Ideal For Power Supplies)-! 00 
56O0u! 25V [Comp Grade 3-5/8 X 1)-3/ 1 ,00 

lufSOVMonohthics . . .10/100 
22u*50VlvtonolitriJcs 20/1.00 



743C374-0 Type Flip-Floe. Mon/lnv 
74SC533-Tran3paronl Latch 'Inverted 

74SC534-DTypa Flip-Flop. Inverted 
74SC540-Octar Butw/UiH Onver-lnv 
74SC54 \ -Octal Buffer/ Line Driver- N/i 

74SC563'Transpsrenl Latch. Inverted 
74SC584'DTypaj Flip-Flop. Inverted 
?4SC573-Tran$pareni Latch, Ncn/lnv 
71SC57 40 Type Flip-Flop. Non/lnv 
Dala Book For All Above #"s. 2 50 



Cypher IV Micro-Controller Kit ;- SI 29-90 

* 4 MHt. 8-Bit ivticroprocessor" 

I NAT 1NS8073] 

* Control Basic Inlerprefer On-Chip 

* Auio- Start Operation At Power-On 
« Fast 1 6-BH Multiply And Dtvide 

* RS-232. Supports CRT & Sena! Lrnfc 
■24 Bi-Direclional I/O Lines (8255A] 

* RAM MemorySK ExpandabteTo 16K 

* Eprom Memory- Expandable To 1 5K 

* Built in Eprom programmer 

* ParriCentronijy Pnnter Interface 

* Oplional Real-Ttme Clock W/BacKap 



PmyTV Hardware Installalion Kit Blow Out 
As Low As »2 . 95 + 13. SO Shi p pi ng Per LJn It 

All Kris Contain 5 F Connectors. 300 to 7& 

OHrVtBalun 3000HMTermtnalBJock2Ft 

75 OHM Patch Corp, 2 Fi 30OOHMTwin Lead 

Nylon Cable Ties. And U'HF Anlenna 

Modal M4M4-%2.9S Includes AH Ol 

The Above Plus 25 Feet Coaxial Cable And 

Mounimo Hardware For indoor WalMCeilmg 

inslaltation 

Modal #4660-12.95 Includes AH Or 

The Above Plus 25 Feel Coaxial Cable And 

Attractive Expendable Poie/U-Boit For 

Easy Indoor Installation 

Model *4845-*3,95 Lndudes All 01 

The Above Plus 65 Feet Coaxial Cable And 

All Necessary U-Boit Hardware 



model 70s Digital Multimeter 



PC Vonta* 
AC VeHaga 



1 DO p.V Ee lOOOV 

MOiAT to 7Sov i£4 i 

0.1«Alo11M. *31 ! 

ACCWri aiifAfcj 1CA *"' " 

h..** rtMMaiHa O-rPtoatatQ 

UPPIVKIH* 

r T#*jI Iw-wb.-; i ei i fcjai tattling 



UHF-TVPREAMP 

lAsteaiured in Radio EUKlroniCfl March/ 
May ancles. 19B2p 

This irtGXponsW' anlenna mounted 1 pnt" 
amp Cain ado" more fhtn 25 dB o! gaj'n to 
your system Lois ot satisfied customers 
and r*pe*r orders tor tttts htgh gualily kit, 
whjert includes. &U component parts. PC 
QD. Case. Power Supply and Batun $34. 50 
Assembled ! Version SS7SQ 



T*m: MICRO-MART accepts Visa MC and terepnone COCs Mimtnum order S10.00 Shipping-- 
US orilfrrSa S2.00 Canada and othei counir(es S3 50 (includes Em.) Sh-pping rate adjusted wfwe 
applicable. NJ residefits add 0% sales tax 

mCM-HMT • W CEHTPIAL ML, WESTFIELD. U 070M • (til) l»4Mt 
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CIRCLE 273 ON FREE INFORMATION CARD 






THE BEST PtACE 10 BUY. SELL or 
TRAOE NEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 

BOX ! 1 i I -E • PLACENm. CA MWO 

(714) 631-7731 

loin Thoimnd* oi fcewfcrc N«ionwW< 

Ev*ry Month 

ONE TEAR U.S. SUBSCRIPTIONS 

Slt.W • 3rd Om. ■ SIS.M • Ik C W 

Aft SII.M ■ LM«im- - 3rd On» 2£ 



EI13S 1 



CONMJTIIM 



TltT iqWMMT 
NICJK1WAVJ 

SATlLLrTI 

Knc vmjuu, 

C0«m=«kT* ' H" 

nnUCATKXHI 



IS it true you can buy jeeps tor S44.00 through the 
U.S. Government? Get the facts today! Call (312) 
742-1142 ext. 4673. 

TECNICA 140,'channel cable converter for fully re- 
mote sound and video unit only $149.00. Jerrold 
LCC58 converter only $79,00. Jerrold DRZ450 
converter 90'channel auto tuning only S89.00. All 
units cany full manufacturers warranty. Specials 
while they last. For catalog send $3.00. Thanks. 
REDCOAT ELECTRONICS P.O Box 28504. Jamai- 
ca, NY 11128. (718) 459-5038. __ 

LINEAR parts, tubes, transistors— MRF454 
S16.00, MRF455 $12,00, MBF477S11.00. MRF492 
$18. Catalog. RFPC, Box 700, San Marcos, CA 
92069. (619)744-0728. 

LIVE rent-free! Easy & legal. $5 for report. ROBIN- 
SON POB 76799 Vancouver BC. Canada V5R5S7. 

SCHEMATICS: radio receivers 20"s 60s. Send 
brandname, mode! number. SASE. EARL 
SCARAMELLA, Box 1. Wbonsockei, Rl 02895- 

0001. 

USED books: Electron ics, mathematics, comput- 
ers, mechanics, physics, etc. $.37 stamp: SOFT- 
WAVE, 1515 Sashabaw, Ortonville, Ml 48462, 

TEST equipment, reconditioned. For sale. $1 .25 for 
catalog. WALTER'S, 2697 Nickel. San Pablo, CA 
94806. 



PLANS AND KITS 

CATALOG: Hobby broadcasting 1750 meters Ham 
CB: transmitters, amplifiers, antennas, scramblers. 



jing 
e. C 



adise, CA 95969. 

CABLE-TV Converters: Jerrold products in- 
clude "new Jerrold Tri-Mode", SB-3. 
Hamlin, Oak VN-12, M-35-8, Zenith, and 
more, UHF Deluxe It kits. (Quantity dis- 
counts) SO day warranty. Repairs ot cable 
converters. For fast service C.O.D. orders 
accepted. Send S.A.S.E. (68 cents 
postage), or call for into,, (312) 637-4408. 
HIGGINS ELECTRONICS, 5143 W. Diverse?, 
Chicago, IL 60639. No Illinois orders ac- 
cepted. 

DIGITAL Klock kit plays 1-of-12 melodies each 
quarter hour. Displays time, date, and other fea- 
tures. Send $2.50 for assembly plans and pricing to 
KERBER KLOCK KO., 36117 Hillcrest, Eastlake, 
OH 44094. 

PC/XT compatible mother board, fully loaded w.' 
bios, 256K, 8I'0 Slots. $199 NRPC. (713) 
484-9575. 104G S. Friendswood. Friendswood. TX 
77546. __ 

BUILD this five digit panel meter and square wave 
generator including an ohms, capacitance and fre- 
quency meter. Detailed instructions $2,50. Refun- 
dable plus 50 cents. BAGNALL ELECTRONICS. 
179 May, Fairfield. CT 06430. 

INVENTORS! Aim wants— ideas, inventions, new 

products, improvements on existing products. We 
present ideas to manufactures. Confidentiality guar- 
anteed. Call toll free 1-800-225-5800 for information 
kit. 

CATALOG TV descramblers. cable converters, mi- 
crowave converters, satellite systems, many types, 
kits or built. S1.00. MINUTE KITS. Box 531, West 
S.Q. Sta., Bronx. NY 10461. 

UHF gated-pulse descrambler plans with simu- 
lated stereo output. Watch your favorite movies with 
the realism of stereo. Booklet contains detailed 
schematics, instructions & theory. $12.00 DEL- 
PHONE INDUSTRIES. Box 150, Elmont. NY 1 1003. 



CABLE-TV 




BONANZA! 



ITEM 



RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 



PIONEER WIRELESS CONVERTER (OUR BEST BUY) 



LCC-58 WIRELESS CONVERTER 



JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY) 



SB ADD-ON UNIT 



BRAND NEW — TRIM ODE UNIT FOR JERROLDS 



MINICODE (N-12) 



MINICODE (N-12) VARISYNC 



MINICODE VARISYNC W/AUTO ON-OFF 



M-35 B (CH. 3 OUTPUT ONLY) 



M-35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY) 



MLD-1200-3 (CALL IF CH. 2 OUTPUT) 



INTERFERENCE FILTERS — CH. 3 



JERROLD 400 OR 450 REMOTE CONTROLLER 



ZENITH SSAVl CABLE READY (DEALER PRICE BASED ON 5 UNITS] 



SINGLE 
UNIT 

PHICE 



29.95 



88.95 



92.95 



105.95 



DEALER 

10- UN IT 
PRI CE 



18,00 ea. 



72.00 ea. 



76.00 ea. 



90.00 ea 



109.95 58.00 ea. 



Call for specifics 



109.95 58.00 ea 



119.95 



179,95 



1 39.95 



199.95 



109.95 



24.95 



29.95 



225.00 



62.00 ea 



115.00 ea, 



70.00 ea 



125.00 ea 



58.00 ea 



14.00 ea 



18,00 ea 



185.00 ea 



SPECIFY CHANNEL 2 or 3 OUTPUT 



Other products available — Please Call 



Quantity 


Item 


Output 

Channel 


Price 
Each 


TOTAL 
PRICE 
































































SUBTOTAL 




from shipping any cable descramblmg unit 
to anyone residing in the state of California 

Prices subject to change without notice. 


Shipping Add 
$3.00 per unit 




COD & Credit 
Cards — Add 5% 




PLEASE PRINT 


TOTAL 





Name 



Address 
State 



_City_ 



□ Cashier's Check 

Acct# 

Signature 



Zip 

□ Money Order 



. Phone Number ( | 
D COD Q Visa 
Exp, Date 



D Mastercard 



FOR OUR RECORDS: 

DECLARATION OF AUTHORIZED USE — I, the undersigned, do hereby declare under 
penalty of perjury that all products purchased, now and in the future, will only be used on cable 
TV systems with proper authorization from local officials or cable company officials in 
accordance with all applicable federal and state laws. 



Dated . 



. Signed:. 



Pacific Cable Company, Inc. 

7325 1 /j RESEDA BLVD., DEPT. #10. • RESEDA, CA 91335 
(818)716-5914 • No Collect Calls • (818)716-5140 



IMPORTANT: WHEN CALLING FOR INFORMATION 

Please have the make and model # ot the equipment used in your area. Thank You 
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LIFETIME 
WARRANTY 



Quality Microwave TV Antennas 



MuHl-Chanrtel 19 to 2,7 GHz 
•lDdB Gain True Parabolic 20 Inch Dish 
Complete System $84.95 (Shipping incl.) 
Dealership*. Qiy. Pricing. Replacement P.ifls 

PtiiiiiDS-Tech Electronics 
r.e. eo» 3*772 • mown*, a tst»r 

[ 602 1 M7-7 700 (»00 Cud II ill pNmk grim!) 

MiitcrCard ■ Visa * COB'a 



PROJECTION TV. ..convert your TV to project 7 foot 
picture. ..results comparable to $2,500 proj- 
ectors... total cost less than $30.00. ..plans and 3" 
lens $19. 95... illustrated information free. MAC- 
ROCOMA-GE, Washington Crossing, PA 18977. 
Creditcard orders 24 hours (215) 736-3979. 

CRYSTAL radio sets, plans, parts, kits. Catalog 
$1.00, MIDCO, 660 North Dixie Highway, Hol- 
lywood, FL 33020. 

PAY TV and satellite descrambling all sys- 
tems schematics. American and Canada. 
Fanatasy, Artik, etc. 60 pages S12.95. 
Stungun schematics $5.00. MDS micro- 
wave manual including schematics $9.00. 
Build excellent satellite sysyiem under 
S500. $11.95 kits catalog $2 {refundable). 
SHEUIKI ELECTRONICS CORP., 1327 Niagra 
St., Niagara Falls, MY 14302. G.O.D.'s. 
(716}-282-1001. 



TUBES — OVER 2000 TYPES! 
DISCOUNT PRICES 

Parts, supplies, and literature for 

tube type radios, inlcuding early and 

hard-to-find tubes. 

Send Si. 00 For 24 page wholesale catalog. 

ANTIQUE ELECTRONIC SUPPLY 

B8B-B W Fitsl SI « Temoe AZ 85281 • 16021 984-9503 



ELECTRONICS parts. 600 resistors, capacitors, di- 
odes. New, long leads. S6.00 ppd. STAR-TRO- 
NICS, Box 683, McMinnville, OR 97128. 



DESIGN your own custom circuits on your Com- 
modore 64. Just enter specifications and the com- 
puter does the rest. Send $5.00. 
WEASELGRAPHICS PROGRAM, Dept RE1, 606 
Thomasville, Pocahontas. AR 72455. 

LOWEST prices on brand name loud- 
speaker drivers: Crossovers, parts, and 

kits. Quality discounts available. Send S1 .00 
for catalog (refundable with order) to: KDS 
ELECTRONICS, Dept, RE186. P.O. Box 907, 
Rye, NY 10580. 

DESCRAMBLER plans. New design decodes 
gated sync suppressed signals — newest pilotless 
method. Circuit boards, most parts from Radio 
Shack. Detailed theory, drawings, instructions 
$14.95 plus $2.00 shipping. DIRIJO CORP., Box 
212, Lowell, NC 28Q9B. 

VCR amplifier kit: transmits VCR output to 
any TV in your house, $24.95. Includes PC 
board and all board mounted parts. CA resi- 
dents add 6.5%. Catalog $1.00 refundable 
with order. CAS ELECTRONICS, 1559-J 
AmarRd. Suite 457, WestCovina, CA 91792. 



SATELLITE TELEVISION 

BUILD your own Satellite-TV receiving system 
and save! Instruction manuals, schematics, cir- 
cuit boards, parts kits! Send stamped envelope 
for complete product listing: XANDI, Box 25647, 
Dept. 21W, Tempe, AZ 85282, 

THE LNA specialists! Brand name, lowest noise, 
lowest prices! We will not be undersold! Send for 
prices: LNA, 201 E. Southern. Suite 100. Tempe, AZ 
85282. 

SATELLITE systems $449. Name brands. Quantity 
discounts. Information $1.00. Catalog $2.00. STAR- 
LINK, INC., 2603-1 6R Artie, Huntsville, AL, 35805. 



WRITE FOR 



.JSkMcGEE'S 

SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 
toll free 1-800-346-2433 for ordering only. 

1901 MCGEE STREET KANSAS CITY, MO. 6*106 



USS8.00 including disk thousand name brand pro- 
grams for Apple, IBM-PC. Details US$1.00. RE- 
liant P.O. Box 33610. Sheungwan, Hongkong. 

ENJOY satellite television. Save money with easy, 

guaranteed, do-it-yourself antenna plans/kits. Com- 
plete systems also available from Uniden, Raydx & 
Winegard, Send $1.00 for catalog or $8.95 for "Con- 
sumer Guide to satellite television. "GFI-54, Box 
9108, Missoula. MT 59BQ7. 

DESCRAMBLER HBO. Complete satellite system 
8', $425. information, $1,00 postage. SOTH1S SAT- 
ELLITE, Box 7117. Saint John. Canada E2L 4S5. 

SATELLITE channels newsletter. Get the most 
from your dish! Details, sample S2.00. BOX 31 R, 
Dighton, MA 02715 

DON'T trade in old satellite TV receiver to get re- 
mote control, Channel Wizard" remotely controls 
tuning, polarity, and connects from outside satellite 
receiver. IR version including transmitter. $69.00 as- 
sembled, $39.00 kit. Wired version $39.00 as- 
sembled; version including transmitter, $69.00 
assembled, $24,95 kit. Add $2.00 shipping. Specify 
PR1 or PR2. Send M.O. or cashiers check to: OR- 
ANGEBURG TECHNOLOGIES, INC., 1830 Five 
Chop Rd., Orangeburg, SC 29115, Send self-ad- 
dressed stamped envelope for info, 

Save hundreds of S. Install your own satellite sys- 
tem. Complete instruction includes installation and 
tuning $9.95 catalog of satellite systems and ac- 
cessories. Top brand, low prices. $5.00 B & T 
ELECTRONICS Box 3156 Grand Rapids, Mi 49501 . 



.WM. B. ALLEN SUPPLY COMPANY. 

OPEN SATURDAYS ft A.M. TO 1 P.M. WITH 24 HOUR ANSWERING TO TAKE YOUR ORDER ANYTIME 

TEST EQUIPMENT SPECIALS 



V) 

a 

z 

1 

LU 



C 

Q 
< 

tr 
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V-650F 

60MHz • Dual Trace 
Delayed Sweep 



V-212 

DC-20MHz ■ Dual Trace 




Reg. $615 

$430 



V-222 

20MHz • Dual Trace 
6" CRT 




ffl ffi m^ 



SAVE ON 



V-1050F 

100MHz • Quad Trace 
Delayed Sweep 




V-422 

DC-40MHz • Dual Trace 
— ^ 




Reg. S925 

$669 



V-1100 

100MHz • Quad Trace 

CRT Readout * 1mV 

6" PDA-CRT 




Reg. 12490 

$2260 



V-1070 

100MHz • Quad Trace 
CRT Readout 
6" PDA-CRT 




Reg. $2295 

$1532 



V-6041 

40MHZ/2 Channels » 4000 
Words Per Channel 




Rag, $5855 

$5311 



WM. B. ALLEN SUPPLY 

ALLEN SQUARE 

300 BLOCK NORTH RAMPART, NEW ORLEANS, LA 70112 

I LOUISIANA TOLL FREE 800 462-9520 



800 535-9593 

COMPLETE INVENTORY OF MULTIMETERS 
AND SCOPES FROM 18 MANUFACTURERS 



CIRCLE 103 ON FREE INFORMATION CARD 



CALL 1^800-245-2235 AMD YOUR SEARCH IS OVER 



SPECIAL 




If you are seeking hard to find part numbers at hard to find 
low prlces. 
You are probably already familiar with our low pricing and 






GROUP PRICED 
EPROMS 

2708,2716,2732, 


64K DRAM 




large Inventory of popular ICs, but a big part of our story Is 
what doesn't appear In our ads. 






FULLY FUNCTIONAL 


PC boards are the primary source of our IC Inventory. As 






WITH Kl IHUTiv 




you know our patented process enables us to remove ICs from 






2764, 27128 


rl 1 1 IT oLIL 
punnTFB 






boards without any degradation of the ICs. We obtain the 






250NS 3.50 


SHORTER Ltnua 




boards from a wide variety of sources, which enables us to 






200 NS OR FASTER 


process a wide variety of ICs. Some of the boards we obtain 






300NS 3.00 


4164 
4416 


.45 
.90 




consist of obsolescent technology. This results In a reasonable 






350NS 2.75 




slock of replacement parts for products that might not be 
otherwise available. 






450NS 2,25 
650NS 1.75 


ADC-0804 


3.50 








MC84G .75 


DAC-08M 


1.50 


GROUP PRICED 






MC8506 10.00 


ADC-0809 

TL.0B2 


3.50 
.50 


LOGIC-TTL 


GROUP PRICED LOGIC 


8641 1,00 
DS8S20 .50 


AT5-1013 

4Y3-I015 

TIL117 

MCI414 

1400-300 

1420-55 

MCI458 

MC1472 


1.50 

1.50 

.50 
.70 
2.00 
2.00 
.40 
M 


74XX, 74LSXX .25 
741XX.74LS1XX.74SXX.35 
742XX, 74LS2XX .50 
743XX, 74LS3XX .50 
74S2XX, 74S3XX .60 


ECLIOK 1.00 
ECL 100K 5.00 
CMOS40XX .25 

CM0S45XX .50 


DS8832 .50 
OS8833 .50 
MB8861 .50 
MB8874 .50 
AY3-8910 2.00 
AY3-8912 2.00 
8T09 .50 
8T14 .50 


MCHSI 


30 








8T20 .50 
8T23 ,50 


JUC14S9 


so 


CA3054 .50 


MM5060 


2.00 


75107 


.50 


FDi?>3 


MO 


LM308(8pin) .50 


MK5116 


.25 


75110 


.50 


8T24 .50 


ULN2003 


.50 


CA3080 (B pint .50 


TMS5220 


5.00 


75113 


.50 


8T26 .50 


2006 


.70 


LM310(3pin) 1.00 


5257-450 


.50 


75138 


.50 


8T28 .50 


DG201 


.25 


LM31U8pin) .25 


LM533(8pin) .75 


75141 


.50 


8T37 .50 


ULN2074 


2.00 


LM319 1.25 


TMS5501 


12.00 


75150 


.50 


BT38 .50 


2101-250 


.50 


LM324 ,25 


NE555(8pin) 


75154 


.50 


KJS216 5.00 


2102-450 


.50 


D3232 1.00 


NES58 


.75 


75160 


.50 


9312 .80 


DG211 


1.00 


D3242 4.00 


LM566 


1.00 


75161 


.50 


9314 .60 


2111-250 


1.00 


LM3302 1.00 


MSM5832 


2.75 


7524 


1.00 


9321 .75 


2111-450 


1.00 


3341 2.00 


MM5837 


.50 


75322 


.50 


9328 1.00 


2114-150 


.80 


MC3346 ,70 


NE592 


.25 


75365 


,50 


9338 1.00 


2114-200 


.80 


F3357 1.50 


6116-100 


2.00 


75427 


.50 


93419 3.00 


2114-250 
3114-300 


.80 
SO 


LM339 .45 
MC3401 ,50 


6115-120 


1.75 


75450 




50 
50 


93422 3.00 
93425 3.00 


6116-150 


1.25 


75451 




2114-450 


.50 


MC3403 .50 


6116-200 


M 


75452 


.50 


936 2.00 


2115-70 


3,00 


3441 1.00 


6116-250 


.65 


75453 


.50 


933.22 .50 


2118-120 


1.00 


3450 1.00 


6264-150 


6.00 


75454 


.50 


93L24 .75 


2118-150 


.75 


3453 2.00 


MPQ6502 


1.00 


75461 


.50 


933.422 3.00 


2118-200 


.50 


LM348 .45 


6522 


3.00 


75462 


.50 


93S16 .50 


2125-45 


3.00 


3486 1.00 


6522A 


4.00 


75497 


.50 


93S46 2.00 


2141-150 


.80 


3487 1.50 


6802 


2.00 


07M 


4.00 


93S4S .80 


2147-45 


2.00 


351 .25 


MM 


2.00 


8017 


1.75 


9401 5.00 


2147-55 


2.00 


LF353 .50 


saw 


.75 


8031 


5.00 


9602 .75 


2147-70 


2.00 


OS3612 .50 


M21 


2.00 


8056 


4.00 


9614 ,75 


2348-55 


2.00 


MB 36 14 .75 


6840 


2,00 


8080A 


.75 


9615 .75 


2149-49 


2.00 


3900 .50 


ous 


2.00 


8086-2 


5.00 


963.02 1.50 


X2212 


1.00 


3906 1.00 


6850 


2.00 


8123 


1.00 


96LS02 1.50 


MPQ2222 
2SLS2519 


.75 


LM.393 .35 


6852 


2.00 


8200 


2.50 


TMS9900 3.00 


.50 


LM393(8pin) .50 


68A10 


1.25 


8202A 


14.00 


TMS9901 1.50 


25S10 


.60 


40161 .80 
MC4024 2.00 


6SA21 
68A45 


2.50 
2.50 


S212 


1. 


00 
00 


TMS99G4 3.00 
TMS9914 3.00 


25S18 


.60 


8216 


1 


2532-450 


2.25 


4027-250 .35 


68A52 


2.50 


8220 


2.00 


TMS9918 20.00 


2551 


4.00 


4027-300 .35 


68B09 


3.00 


8224 


2,00 


TMS9980 10.00 


2661 


4.00 


MC4044 2.00 


MS2T 


3.00 


8226 


2.00 


28001 7.50 


26LS31 


1.00 


4044-200 


80 


68B45 


3.00 


8234 


1.50 


Z804GPU 2.00 


26S10 


.60 


4044-300 


50 


6NI38 


.50 


8237-4 


3.0Q 


Z804CTC 2.00 


2708-500 


2.00 


40L45-450 


50 


MB7052 


.50 


8237A 


3.00 


Z804DM4 4.50 


2708-550 


2.00 


TMS405Q 


50 


LM710 


.40 


8238 


2 50 


Z80APIO 2.00 


27128200 


5,00 


TMS4060 


50 


LM733 


.40 


8243 


1,50 


2804SIM 3.75 


FSA2719 


1.25 


CD4104 1 


00 


LM741 (S pin) .30 


6250 


4.00 


280ASI0f2 4.50 


27S03 


.50 


4116-120 1.00 


LM748(8pin) .50 


1251 


2.00 


zsobcpu 3.oo 


AM2901 


3,00 


41 IS- 150 .75 


74COO 


.50 


82514 


2.00 


ZSOCPU 1j00 


LM29D1 


.75 


4)76-200 SO 


74F00 


.35 


8253 


2.00 


zboctc 1M 


AM2903 


5.00 


4116250 .35 


74F04 


.35 


8253-5 


2.00 


ZSQP10 1.00 


AM2905 
Q2T2905 


1.50 
1.50 


41255-150 5.00 
4164-120 1.75 


74F08 
74FI57 


.35 


82554 
82554-5 


2,00 

2,00 


zbosim 3,oo 

OUR POLICY 


.45 


1.M2907 


1,25 


4164-150 .95 


74F245 


.60 


8257 


2.00 


CMVIi > , QtdCTL nonrUVy tfifJpM A-Pwi ] 


LM2907I8 pin) 


1.25 


4164-200 .85 


74F32 


.35 


8257-5 


2.00 


2 Dtrinrtidiyi AflJ It to* Ljr&pomj-i* 


FPQ2907 
AM2910 


.75 
5.00 


4164-SPECIAL AS 
MB425 2.00 


74F373 
74F374 


.60 
.60 


•MM 

8262 


2.00 
1.75 


A ..*- 'j« H to 1 !*^ hoc- U#1 Jt K 

untkr. fcx rarh jaa»7ur m pound j^j ] 

ii Anrefu n> '.idem Jiti 4* v»*^ lu, 


AM2911 


5.00 


4332-200 2.00 


74F374 


,60 


8266 


1.75 


F«jlPM44C W MC UsMm Cnrr* tv- 


UI2917 


1.25 


4416-150 1.50 


74F74 


.35 


D8274 


9.00 


Art mxK moony t^h peroral flrc* 


AM2940 


2.00 


44 16 -SPECIAL .SO 


74HC13S 


.45 


N8274 


2.50 


*ciTc(M |Atar> 10 4byi fcr ptnorut 


UDN2957 


.50 


MC4741 .75 


74HC244 


.60 


8279-5 


3.50 


c*6 ttOtn. CGDt wnccmr i*4ffi <rn (s> 


AM2965 


.75 


IH5010 2.50 


74HC245 


.60 


8286 


4.00 


ift-an*wx* ■'jrttrri t *«s* Of rnQT*y C**« 
\Xi i 3 ICO r»¥"<*n} Chjnjr 


AM2966 


.75 


IH5011 1.25 


74HC373 


.60 


8289 


4.00 


r*«1cHp iJtrvrvn rtjr* HO JO* «* 


LM301 (8 pin) 


.25 


CRT-5027 3.00 


74HC374 


.60 


82S16 


1.00 


lUtmtrtniMiiHO NMl^Wfci 


TP3040 


5.00 


CRT-5037 5.00 


74HCT08 
74HCT244 


.35 
.80 


82S62 


2.00 
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KRUEGER Technology, Inc. 



2219 South 48th Street • Tempe, AZ 85282 

800-245-2235 

In Arizona 602-438-1570 



CIRCLE 257 ON FREE INFORMATION CARD 



HOURS: 7AM-5 :00PM 
(MOUNTAIN TIME) 

Monday Thru Friday 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness—without investment. Write: BUSINESSES, 

92-R, Brighton 11th, Brooklyn, NY 11235. 

RECOVER pure gold from old circuit boards, com- 
puters, electronic junk. Easy method. Send $5.00 
RECYCLING Box 11216R, Reno, NV 89510-1216. 

PROJECTION TV.. .make SSS's assembling proj- 
ectors. ..easy.. .results comparable to S2.500 proj- 
ectors. ..your total cost less than $20.00. ..plans & 
8" lens & dealers information $17. 50... illustrated 
information Free...MACROMA-GEX Washington 
Crossing, Pennsylvania 18977. Creditcard orders 
24 hours (215) 736-2880. 

SAVE and earn money repairing home appliances! 
Our guide has complete details on wiring, instruc- 
tions, troubleshooting charts, No more time wasted 
in expensive service shops! $7.00 postpaid INFI- 
NITE, Wrightstown-Cookstown Rd.. Box 0125, 
Cookstown. NJ 8511-0125. __ 

YOUR own radio station! AM, FM, TV, Cable, Li- 
censed/unlicensed. BROADCASTING, Box 130-F, 
Paradise, CA 95969. 



ELECTRONIC 
ASSEMBLY BUSINESS 



Stan home, spare lime. Investment knowledge or 
experience unnecessary BIG DEMAND assem- 
bling electronic devices. Sales handled by profes- 
sionals. Unusual business opportunity 

FREE: Complete illustrated literature 

BARTA. RE-0 Box 248 
Walnut Creek, Calif. 94597 



MASTERCARD AND VISA are now accepted 
for payment of your advertising. Simply 
complete the form on the first page of the 
Market Center and we will bill. 



Reel TO REEL TAPES 

Ampex professional series open reel tape, 1800 or 
2400-feet on 7-inch reels, used once. Case of 40, 
$45.00. 10W x 3600 feet and cassettes available. 
Master Card. Visa. VALTECH ELECTRONICS. Box 
6-RE. Richboro, PA 18954. (215) 322-4866. 



EDUCATION & INSTRUCTION 

F.C.C. Commercial General Radiotelephone Li- 
cense, Electronics home study. Fast, inexpensive! 
"Free" details. COMMAND, D-176, Box 2223. San 
Francisco. CA 94126. 

530,000+ technician! You can too. Guaranteed. 
Send $2.00 P&H for information. CRT, 2144 South 
1100 East, SLC Utah 84106. 

RESISTOR color code, learn on your IBM-PC or 
MS-DOS compatible computer. Price: $45.00. 
PROFESSIONAL TECHNOLOGY SYSTEMS, P.O. 
Box 693, Jenson Beach, fl 33457. 



ATTENTION 

ELECTRONIC TECHNICIANS 



Highly EHecllve Home study B5£E Degree Pro- 
gram for Experienced Electronic TechntclQni 
Our New Advanced Placemen! Program grant} 
c radii Tot previous Schooling & Professional Ex- 
perience. Advance Ropldiyl our 4rjfh Yemi 

FREE DESCRIPTIVE LITERATURE! 

Cook's Institute ot Electronics Engineering 
P.O. BOX 2Q3J5, JACKSON, MS 3v2QO 



INVENTORS! 




WANTED 



RADIO tubes: 2A3, 45s, 50s, 211, 845. Western 
Electric tubes, amps, drivers, horns, speakers. 
DAVID, P.O. Box 832, Monterey Park, CA 91754. 
Tel: (818) 576-2642. 

D E S IG N ERS wanted to design el ectro n ic l< its . Se nd 
resume to ATRONIC Limited, Box 79306. Mongkok 
Hong Kong. 



CAN you profit from your idea? Call AMERICAN 
INVENTORS CCORPORATION for free informa- 
tion. Over a decade of service. 1-800-338-5056. In 
Massachusetts call (413) 568-3753. 



PRINTED-CIRCUIT BOARDS 

PRINTED-circuit boards. Quick prototypes, pro- 
duction, design, reflow solder. Send print or 
description for quote to KIT CIRCUITS. Box 235. 
Clawson, Ml 48017. 



CABLE-TV 



DEALERS wanted: Channel 2. 3, and 4 notch fil- 
ters. Money back guarantee. Send S15.00 for 
sample and quantity price list. Specify channel(s). 
GARY KURTZ. P.O. Box 291394, Davie, FL 33329. 



EPROM PROGRAMMING 

HOBBYISTS: Pretested EPPOMs sold with your 
programming installed. Program listing provided. 
Fast service. Write or call: ROMULUS MICRO- 
CONTROL, Box 8669, Rockville. MD 20856; (301) 
540-8863. 



DO IT YOURSELF TV REPAIR 

NEW. ..repair any TV ...easy. Anyone can do It. 
Write, RESEARCH, Rt 3, Box 601 BR. Colville, WA 
99114. 



ROBOTS 



ROBOT catalog. $2.00 refundable. Complete line of 
personal, educational robots, kits, toys books, plans 
and peripherals. THE ROBOT STORE. 906 
Bancroft Way, Berkeley, CA 94710. 
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SOLAR CELL SPECIAL: 4 In. Diameter Rated .45 VDC At 1.2 
Amps Or Better. Brand New Units, Cosmetic Seconds, But 
Perfect Electrically. ( 3.99 6/$20, 



THE NEW ZRT-80 

CRT TERMINAL BOARD! 

A LOW COST Z~8Q BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD, POWER SUPPLY. AND VIDEOMONITOR TO MAKE A 
COMPLETE CRT TERMINAL USE AS A COMPUTER CONSOLE, OP 
WITH A MODEM FOR USE WITH ANY OF THE PHONE-LINE COMPUTER 
SERVICES. 
FEATURES: 

* Uies 3 ZaOA and 6845 CRT 
Controller for powerful video 
capabilities. 

« R5232 al 16 BAUD Rates from 75 
10 19.200 

* 24 x 60 standard format (60 Hz). 

* Optional format! from 24 x 80 
(50 Hz} to 64 lines * 96 characters 
(GO Hz). 

* Higher density formats require up to 
3 additional 2K x 5 6115 RAMS 

* U*es M.S. INS 8250 BAUD Rale 
Gen and USART combo IC. 

* 3 Terminal Emulation Modes which 
are Dip Switch selectable. These 
include Ihe LSI-ADM3A, the Healh 
H-19. and ITie Beehive. 

* Composite or Spin Video. 

* Any polarity of video or sync, 

* Inverse Video Capability. 

* Small Size: 6.5 x 9 inches. 

- Upper & lower ca$e with descenders. 

- 7 *. 9 Character Matrix. 

- Requires Par. ASCII keyboard. 






s 89 ! 
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ffZRT-80 
(COMPLETE KIT, 2K VIDEO RAM) 



FOR S IN. 

SOURCE DISK 

(CP/M COMPATIBLE) 

ADDS10 



BLANK PCS WITH 2716 
CHAR. ROM. 2732 MON. ROM 

54935 
SOURCE DISKETTE - ADD $10 



SET OF 2 CRYSTALS - ADD ST.50 



Digital Research Computers 

(OF TEXAS) 
P.O. BOX 381450 • DUNCAN VI LLE TX 7S138 ■ (214) 225-2309 



Call or write (or a tree catalog on Z-80 or 6809 Single Board 
Computers, SS-50 Boards, and other S-100 products. 



TERMS: Add $3.00 postage. We pay balance. Orders under $15 arid 75c handling. No 
C0.D. We accept Vita and MasterCard. Texas Res. add 5-1/6 a ,' H Tax. Foreign orders 
(except Canada) add 20% P ft H. Orders over 550 add 85C lor Insurance. 



Now! A triple output 

lab power supply 

for $149.95. 




For $149.95, this lab quality power supply 
gives ye j 3 completely isolated outputs: two 
variable 1.5-20 VDC at 0.5 amp and a fixed 5 
VDC at 1 amp — the same as the $300 units. 

The MFJ4002 It American made and design- 
ed for heavy use. 

You'll get plenty of voltage and currant for 
your analog and digital circuits. It's ideal for 
education, circuit design, product develop- 
ment, testing, quality control and production. 

You can connect the output* in tenet or paral- 
lel for higher voltage or current, it's short cir- 
cuit protected, has excellent line regulation 
(typically 0.01 %/V) and load regulation (typi- 
cally 0.1%). Two large 3 inch precision motors, 
monitor voltage and current simultaneously 
and are lighted for easy reading. It's ruggedly 
built with heavy guage aluminum so you'll get 
many years of trouble free service. 12 x 3 x 6 
inches. 110 VAC with 3 wire safety plug, 

800-647-1800 

Order from MFJ end try It, it not satisfied, 

return within 30 days tor refund (less shipping). 

One year unconditional guarantee. 

Order today. Call TOLL FREE 600-647-1800. 

Charge VISA. MC or mail check, money order. 

MFJ Enterprises, Inc. 
921 Louisville Road 
Starkvllle, MS 39759 

CIRCLE 105 ON FREE INFORMATION CARD 





One tree can make 
3,O0O£OO matches. 



1 



One match can burn 
3j00Oj0OO trees. 

■# 

A J'rtMk Smicrrf Tku tUfttfi 

& Tkt .1 *Vf rlJJUjf. Caattaaflf 



SAFE 'N SURE UNIVERSAL TEST LEAD KIT 



SPECIAL OFFER 22 



95 

COMPLETE 



Kit Includes The Following: 
SCREW-ON A CCESSORtES 



• PRACTICAL • ECONOMICAL • HANDY • TIME SAVING • MAXIMUM FLEXIBILITY 

This Versatile Modular Kit with 1001 uses allows you 
to make: TEST LEADS, PATCH CORDS, CLIP LEADS, 
JUMPER-CABLES, TEST HOOK LEADS compatible 
with instruments manufactured by: Beckman, Trtpiett, 
Simpson, Fluke, B&K, Keithley, Amprobe and 
other leading brands. 

* Accessories screw on for positive, reliable 
connection. Supplied in pairs (red & black) 
with 48Mong wire leads. 

• Packaged complete in neat and 
handy vinyl organizer carry pouch. 
• Made in the U.S.A. 



* Test Hooks 

* Spade Lugs 

* Alligator Clips 

* Banana Plugs 






On-The-Shelves at your Local Distributor. 




ELECTRONICS CORP. 

49 Bleecker Street, New York. NY 10012 • (212) 475-4600 • TLX: 35-3700 

CIRCLE 271 ON FREE INFORMATION CARD 




Teamwork is 
making a comeback 
in America. 

Cooperation on the 
production line helped America 
win World War II. We're in another kind of 
battle today — a fight for economic survival in an 
increasingly competitive world market. Coopera 
tion in the workplace is hel ping us meet this 
challenge too. 

In plants and offices throughout the country, 
management is asking employees for their ideas 
on how to increase productivity and improve the 



work environment. And workers 
and their unions are responding 
with a wealth of practical sugges- 
tions and a renewed spirit of 
cooperation. 

For information about how 
others are working better by working 
together, contact: 

Cooperative Labor-Management Programs 
U, S. Department of Labor 
Washington, D.C. 20216 
202—523-6098 



Printed by I his publication as a public se rvce 
Photograph: Lanpe Collection, OaWand Museum 



US, Department of Labor 
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Radio /hack Part/ Place 

OVER 1000 ITEMS IN STOCK AT EVERYDAY LOW PRICES! 



Optoelectronics 



(1) 




^k 



(1) TIL906-1 High-Output Infrared LED. Re- 
quires only 20 milliamps at 1.3 VDC, yet emits as 
much energy as three regular IR LEDs. 
#276-143 1.49 

(2) TIL414 Infrared Photo Transistor. High- 
speed NPN type is suitable for fiber optic experi- 
ments, model train switching, more. 50 mW. 
#276-145 89* 

(3) XC-5491 Trt-Color LED. Glows red on DC, 
green on reverse DC and yellow on AC. Rated 25 
mA at 2.2 VDC. #276-035 1.29 

(4) CQX21 Blinking LED. Combines a MOS Inte- 
grated circuit driver and a red LED. Ideal for dis- 
plays, electronic jewelry, badges, models and 
much more. Can drive several LEDs in series. 
Requires 20 mA at 5 VDC. #276-036 1.59 



'Finishing Touches" 
For Projects 




(5) Deluxe Two-Tone Enclosures. Easy- to-work 
metal with eggshell white bottom and black top 
Complete with hardware and rubber feet 



Siie 



3Vnx8V*x8V»" 



Cal. No. 



2 70-27 2 
270-274 



Each 



5.99 
7.99 



(6) PC Board-Mount Plezo Buzzer. Loud, yet 
draws only 12 mA at 12 VDC. #273-065 . . . 2.49 

(7) Precision Panel Voltmeter. to 15 volts DC. 
Ideal for monitoring vehicle electrical system or 
powe r supply vol tage. 2 3 y« x 2 1 /« x 1 1 /«". Mo u nts i n 
Via" round hole. #270-1 754 7.95 



New "Hot-Line" Service 
For Semiconductors 

Radio Shack 

Can Replace 

Almost Any 

ICor 

Semiconductor 

More Than 

200,000 

Substitutions 

Available! 

■ No Minimum Order ■ No Postage Charge 

If the IC or semiconductor you need is not part or 
our regular stock, our store manager will check our 
new tn-store substitution guide and special-order a 
replacement from our warehouse. Your order will 
be sent ASAP to your Radio Shack store. We also 
offer this service on selected tubes, crystals, phono 
cartridges and styli. 




CMOS Digital ics 



All Include Pin-Out 
And Specs 



TTTTfff 



Ceramic Disc capacitors 

Low As 

39$ 

Pkg. of 2 



Type 


Cat. No. 


Each 


4001 


276-2401 


,99 


4011 


276-241 1 


.99 


4013 


276-2413 


1.19 


4017 


276-2417 


1.49 


4049 


276-2449 


1.19 


4066 


276-2466 


1.19 




Electronics Textbook 
795 



BASIC 
HJECTRONICS 
TECHNOLOGY 



50 WVDC Minimum 



pF 


Cat. No. 






UF 


Cal. No. 


Pkg. 0) 2 




4.7 


272-120 


,39 


.001 


272-126 


.49 


47 


272-121 


.39 




.005 


272-130 


.49 


100 


272-123 


.39 




.01 


272-131 


.59 


220 


272-124 


.49 




.05 


272-134 


.59 


470 


272-1 as 


49 




.1 


272-135 


.59 



Basic Electronics Tech- 
nology. The "hows" and 
"whys ol modern elec- 
tronics presented in plain 
language. Learn how 
semiconductors work as 
amplifiers, oscillators, In 
power supplies, radio/TV, 
computers. Illustrated. 
464 pages. #62-1394 



PC Board Etching Kit 

Two 4V2X3" copper-clad boards, resist-ink pen 
and solvent, etchant, layout strips and circles, 
tank, Vis" drill bit, instructions. #276-1576, 9.95 



DC Hobby Motor 

Special 1 19 
Purchase! ■ 

Reversible, perfect for robotics 
experiments and model-making. 3 
to 19 VDC. 23,000 RPM at no load. 
Approximately 2V» long with 3 h2" 
diameter shaft. Leads for easy 
hookup. #273-207 




Illuminated Switches 



(8) 120 VAC SPST Push- 
On; Push-Off. Rated 10 
amps, 100-125 VAC. 7 /io" 
mtg. hole. 

#275-671 3.49 

(9) 12 VDC SPST Toggle 
Switch, Rated 3 amps, 
12 VDC use only. Via" 
mtg. hole. 

#275-706 1.99 
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Add voice output to 
Your Microcomputer 



Heart of a 

Rewarding 

Project 



SP0256-AL2 Speech Synthesizer IC, This 
large-scale MOS device simplifies the construc- 
tion ol a complete speech synthesis system. Built- 
in 16K ROM contains a synthesis program with 59 
discrete speech sounds and five pauses. Re- 
quires clock crystal and low-cost support compo- 
nents, not included, all available through your 
Radio Shack store. 26-pin DIP with detailed data 

and circuit examples. #276-1784 12.95 

CTS266-AL2 Text-to-Speech IC. Makes it easy 
to add voice output to virtually any computer or 
terminal. Converts standard ASCI I characters into 
control data for the IC above. 40-pin DIP with data 
and circuit examples. #276-1786 16.95 



Autoranging DVM 




Only 

3495 



Breakthrough 

Low 
Price! 



Select the function and it does the rest! "Diode 
check" mode for testing semiconductors. Mea- 
sures to 1000 volts DC. 500 volts AC (accurate 
from 45 Hz to 10 kHz), DC current to 200 mA. 
Resistance to 2 megohms in 5 ranges. 4 T lax 
2'3/, 8 xl>/4" With test leads, spare fuse, instruc- 
tions. Battery extra. #22-188 



TV RF Modulator 

Special 495 
Purchase! ^ 



Selectable channel 3/4 
output. 5-pin DIN plug ac- 
cepts video, audio and 12 
VDC power inputs. On/off 
switch with built-in TV 
antenna/modulator 
switching. #277-1015 




Keyboard Bargain 

Special 
Purchase! 



Only 5 



95 




High-quality full-stroke unencoded keyboard 
with standard "QUERTY" layout plus word pro- 
cessing functions— total of 75 keys. Mounted on 
4 7 /bx14V<" metal-backed base. 21-conductor 
flat-cable output. Specs not available. #277-1020 J 



Over 1000 items In stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, 
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multltesters, PC Boards, Plugs, Recti- 
fiers, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, and more! 



Radio /haek 

A DIVISION OF TANDY CORPORATION 

Prices apply at partici paling Radio Shack stores and dealers 
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O R P 



R A T I O N 




-344-4539 



AK, Puerto Rico - 21MS1-H7I 



TolOK - 634Z7S14 



TWX - 9HJ35PSSS2 DIGI KEYCORP 




NATIONAL SEMICONDUCTOR ■PANASQN if"*~i -ireifnG-J 1/1/1 « IVnBAM IKflllC tClflll- * TO QC|Q >tO0ES • DIAMOND TOOl, • UNGAH • 
OK MACHINE ■ EWt. INC. •INTERSIL* AD f ,„,> 2SGK (ZoZ.l <H X DUHAM lbUNb 50. /U fl , »Ja.M3|H Es . cw INDUSTRIES- AMDEK ■ G E. 
EAC, INC. *_J. W. MILLER ■ AAVID ENGlNEI Vjj? 



Factory Firsts 



mtFTTitTTrHm 






4GAR ■ YAGEO • J. W MILLER • LUXO 
1C CHEMICALS • AWES ' PLESSEY 
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4164 200ns 490 41256 isons $2. 





STATIC RAMS 




2101 


256x4 


(450ml 


1.35 


5101 


256*4 


[450ni)(CmOS, 


3.*5 


2102L-4 


1024i1 


[4 60ns) (LP) 


.99 


2102L-2 


1024.1 


fzsomjjtiq 


1.45 


2112 


35614 


(450rl.| 


2.99 


2114 


1 024x4 


(450n«| 


-99 


2114L-4 


1024x4 


(450r»|[LP, 


1.09 


2114L-2 


1024x4 


(20Onsl[LP) 


1.49 


2114L-15 


1024x4 


(150.V5||l.Pi 


t-95 


TM54044-4 


4096x1 


|450na| 


1.95 


TMM2016-150 


2048x3 


(150ra) 


1.49 


TMM2016-100 


2048*8 


llOOna) 


1 115 


HM6116-4 


2048x8 


l200ns)|CMOS) 


1.19 


HM6116 3 


2048x8 


|150nillCMOSl 


1.49 


HM6116LP-4 


2048x8 


(200r>tJ(Crr10S](LP) 


1.49 


HM6116LP-3 


204SxS 


(150n»)(CM0S](LP] 


1-59 


HMG116LP 2 
HM62S4P-15 


2048x8 
8192x8 


(IZOrisj(CMQS)ilPl 


2.95 


(ISOnsllCMOSl 


3.89 


HM6264LP15 


8192x8 


1 1 SOns] | CMOS) [LP) 


3.95 


HM6264UM2 


8192x8 


(120mH£MOS)(LP) 


4.43 


LI' tt>w [Kj-.vcr 








DYNAMIC RAMS 

16384x1 1250ml 


.49 


■1116 250 


41 16-200 


16384x1 


(200n>) 


.69 


'11 is-iho 


16384x1 


(150nM 


.33 


4116-120 


16384x1 
32768x1 


|t20nt) 
(200m) 


1.43 
6.35 


MK4332 


4164-200 


65536x1 


(200n»HSV) 


.49 


4161-150 


65536x1 


[1S0™|(5V! 


.69 


41 64 120 


65536x1 


(1 20n»)(5W| 


1.96 


MCfrl&655 


65536x1 


<20Ons)(SV| 


1.95 


TMS4164 


66536x1 


(150risH5V» 


1.35 


4164. REFRESH 


65636x1 
16384x4 


(ISOnsHSVIInEFRESHi 2.35 1 
(150ni)(5VI 4.95 1 


TM54416 


41128-150 


131072x1 


(ISOniHSV) 


5.95 1 


41256-200 


262144x1 


l200naH5V| 


2.95 


41256-150 


262144x1 


|150nsJ(5VI 


2.95 


5Vj Single 6 VoH Supply 


REFRESH -Pin 1 He fresh 



• •••HIBH-TECH****! 
MECV20 /iPD70108 $2Q« 

REFUGES BOSS TO SPEED UP IBM PG 10-4OQ, 

* HIGH-SPEED ADDRESS CALCULATION 
IN HARDWARE 

* PIN COMPATIBLE WITH 8088 

* SUPERSET OF 8086/8088 INSTRUCTION 

- LOW POWER CMOS 

.••••SPOUIQHT**^* 



ORDER TOLL FREE 



JiiTiRlLEMT 



800-662-627S, 





EPROMS 






1024x8 


|4SOnrt) 


3.95 




2048x8 


1650m) 


229 


2716 


2048x8 


(4S0mK5V) 


1.95 


2716-1 


204SxB 


(350m|(5V) 


2.49 


TMS2332 


4096x8 


,450r»IISVI 


3.95 




4096x8 


(4 50ml 15V] 


2,29 


2732A 


4096x8 


(Z50m|(5Vl(21VPGM: 


2.69 


2732A-2 


4096x8 


(200n.)(5U)(2WPGH; 


3.36 


27C64 


8192x8 


(250r»)(5V]|CMO5 r 


5.95 


2764 


8192x8 


(450m) |5V) 


1 95 




Elavil 


(250rn)(5V] 


2,49 


2754 200 


9192x8 


(200ty.)ISV) 


3.49 


TMS2S64 


B 192x8 


(450n.)|5V] 


8.95 


MCM 68766 


3192x6 


[350m]|5V)(24 PIN) 


17.95 


27128 


153S4.S 


[250m] (SV) 


2.79 


27C256 


32768x8 


r250m)(5VHCrVIOS) 


12.95 


27256 


32768x8 


I250m]|5U) 


7.43 


, 5V- Sinrjle 5 Vc+t Supply 


21 V PGM- Program at 2 1 VoHa J 



H corporation EPROM ERASERS 

90. 



e 




yrs* 



6000 



8035 
8039 
9080 
8085 
80872 
B0S7 
BOSS 
8088-2 
3155 
B155-2 
B749 
8765 
S02B6 
I 302S7 



■ 49 

1.95 

2.95 

2.49 

1 39.96 

109.00 

6.96 

9.95 

2.49 

3.95 

7.95 

19.96 

129.95 

1 85,00 J 



6200 




8203 


29.95 


B205 


3.29 


9212 


1.49 


8216 


1.49 


3224 


2.25 


3237 


4 95 


3237-5 


5.49 


8250 


6.95 


8251 


1.89 


8251A 


1.89 


8253 


1.83 


82S3-S 


1.35 


B2S5 


1.69 


82SS-S 


1.B9 


82S9 


1,95 


8259-5 


2.29 


8Z72 


4.95 


8279 


2.49 


8279-5 


2.95 


8282 


3.95 


8284 


2.95 


8286 


3 95 


lB28S 


4.95 



6500 

1.0 MHZ 

6502 2.79 
65C02ICM0SI 12.95 

G507 3.9S 

E520 1.95 

6522 4.35 

6526 26.95 

6532 6.95 

6545 6.95 

6551 5.95 

6561 19.95 

11 34,95 

2.0 MHZ 

6502A 2.95 

6520A 2.95 

6522A 5.95 

6532A 11.95 

6545A 7.35 

6551 A 6.35 

3.0 MHZ 



CRT 




CONTROLLER 


6845 


4.95 


68845 


9.35 


6847 


11.95 


HD46505SP 


S.95 


IMC1 372 


2.95 


8275 


26.95 


7220 


19.3S 


CRT5027 


12.35 


CRT5037 


9,95 


. TMS3918A 


19.95 



Z-80 




ISO-CPU I i MH, 1 .79 


4.0 MHZ 


; so a cpu 


1.89 


ZSOA-CTC 


1,95 


2B0A-DART 


5.35 


ZBOA-OMA 


5.35 


Z&OA-PIO 


1.95 


Z30A-SIO/0 


5.95 


ZSOA-SIO/1 


5.95 


Z80A SIO/2 


5.95 


6.o mm 




Z30B-CPU 


4.95 


Z80B -C7C 


8.95 


Z80B-PID 


8.95 


ISOB DART 


14.95 


7.B0B5IO 


12.95 


zstjii sic! i 


12.95 


.Z6671 ZILQG 


19.95 



6800 1 


1.0MHZ 


6800 


1.95 


6802 


4.95 


6803 


9.95 


6809 


5.95 


6809 E 


5.95 


6810 


1.95 


6820 


2.95 


6821 


1.95 


6840 


6.95 


6343 


19.95 


! 6844 


12 95 


6B45 


4.95 


8847 


11,95 


6950 


1.95 


6983 


22.95 


2.0 MHZ 


OB BOO 


4.95 


69B02 


5.95 


0311091. 


7.95 


69B09 


7.9S 


6BB21 


4.95 


BBB45 


8.95 


5BB50 


3.95 


. E9SS4 


7.95 J 



DISK 




CONTROLLERS 


1771 


4.95 


1791 


9.95 


1793 


9.95 


I 1735 


12.95 


1797 


12.95 


2791 


19.95 


2793 


19.95 


2797 


29.95 


6843 


19.95 


8272 


4.95 


UPD7ES 


4.95 


MB8876 


12.95 


MB8877 


12.95 


1591 


6.95 


L 2143 


6.95 J 



BIT RATE 

GENERATORS 

MCI 44 11 9.95 

BH.1941 4.95 

4702 9-95 

C0M8115 8.95 

L MH5307 4.95 , 



[ UARTS 




AY5-1013 


3.95 


AV31015 


4.95 


TR1602 


3.95 


2651 


4.95 


IM6402 


6.95 


IM&-103 


9.95 


L1NSB250 


6 95 J 



' CRYSTALS ' 


32.76SKH2 


.95 


1.0 MHl 


2.95 


1.8432 


2.95 


2.0 


1.95 


2.097152 


1.35 


2.4576 


1 95 


3.2768 


1.95 


3.573545 


1.95 


4.0 


1.95 


4.032 


1,95 


5.0 


1.95 


5.0688 


1.95 


6.0 


1.95 


6.144 


1,95 


6.5536 


1.95 


8.0 


1.95 


10.0 


1.95 


10.738635 


1.95 


12.0 


1.95 


14.31818 


1.95 


15.0 


1.95 


15.0 


1.95 


17.430 


1.95 


18.0 


1.95 


13.432 


1.95 


20.0 


1.95 


22.1164 


1.95 


24.0 


1.95 


32.0 


1.36 


CRYSTAL 


OSCILLATORS 


I.OMHl 


5.35 


1.8432 


5.95 


2.0 


5 35 


2.4576 


5.95 


2.5 


4.95 


4.0 


4.95 


5.0668 


4.95 


6.0 


4.95 


6-144 


4.95 


8.0 


4.95 


10.0 


4.95 


12.0 


4.95 1 


12.480 


4.95 


15.0 


4.9S 


16 


4.9S 


1 B.432 


4.35 


20.0 


4.35 


.24.0 


4,95 



74LSO0 



Modal 


Timer 


Capacity 
Chip 


Intensity 

(uVY-'Cm 7 ) 


IJml 
Pric* 


PE;14 


NO 


9 


a.ooo 


533.00 


PE- 1 4T 


YES 


9 


J. 000 


Ml LI .00 


PE-24I 


YES 


12 


9.600 


si 75.00 



CLOCK 
CIRCUITS 

MM5369 1-35 

MM 5369- EST 1.95 
MM58167 12.95 
MMS8174 11.95 
1 MSM5832 2 95 , 



SOUND CHIPS 



76477 
76463 
SSI-263 

AY 3 -89 10 
AY 3-891 2 
. SP10O0 



3.95 
S.9S 
33.95 
12-95 
12.95 
39 00 



MISC 




TMS99531 


9.9S 1 


TMS99532 


19.95. 1 


ULN2O03 


-7S» I 


3242 


7.9& 1 


3341 


4.95 ■ 


MC3470 


l.ysl 


MC34S0 


a.f. ^ ■ 


MC3487 


2.^9> ^ ■ 


11C90 


13.911 


2513-001 UP 


6.5MI 


AV5-2376 


1 1 .^art H 


AY5-3600 POO 1 1 -*< ■ 



74LSDO 


-IB 


74 LSI 65 


.65 


74LS01 


.U 


74LS166 


.35 


74LSO^ 


.17 


74LS169 


.35 


741.S03 


.18 


74LS173 


.49 


71LS04 


.18 


74LS174 


.39 


74LS05 


.18 


74LS17S 


.39 


74LSC.B 


.18 


741S191 


.49 


74LS09 


.18 


74LS192 


.63 


74LSt( 


.16 


74LS193 


.69 


74LS-H 


22 


74 LSI 94 


09 


74LK-1! 


-22 


74LS196 


.69 


74US-1J 


26 


74 LSI 96 


.53 


74LSH 


.39 


74LS197 


.53 


"LS1I 


26 


74LS221 


53 


74LSJ1 


-17 


74LS240 


-69 


74l_S!l 


.22 


74LS241 


.69 


74I_SH 


.22 


74LS242 


.69 


"74l_5?7 


.23 


74LS243 


.69 


74l_53o 


.26 


74LS244 


.69 


74t_sa 


.17 


74LS24B 


.79 


7at,sa 


-IB 


74LS251 


49 


7»t_s33 


.28 


74LS253 


.49 


7*TL£17 


26 


74LS2E6 


1,79 


7111JB 


.26 


74LS257 


.39 


7"K»2 


.39 


74LS758 


.49 


"7.HU47 


59 


74LS259 


1.29 


Tttas 


69 


74L5260 


49 


~r*ussi 


.17 


74LS266 


.39 


■rAU73 


.29 


74LS273 


.79 


■yjisJ-t 


.24 


74LS279 


.39 


■3»t£75 


.23 


74LS280 


1.98 


->I1S7S 


.29 


74LS283 


.59 


"JlliSBJ 


.49 


74L5290 


.89 


-7HS85 


.49 


74LS293 


.39 


^(LS86 


.22 


74LS299 


1.49 


70.S90 


.39 


74LS322 


3.95 


:<LSS2 


.49 


74LS323 


2.43 


JILS9J 


.39 


74L5364 


1.35 


KLS95 


.49 


74LS36S 


.39 


1 HL6107 


.34 


74LS367 


.39 


I UL5109 


.36 


74L5363 


.39 


■ I4LS112 


-23 


74LS373 


.79 


1 4LS122 


.45 


74LS374 


.79 


ll4LS123 


.49 


74LS375 


.95 


■I4LS124 


2.75 


74LS377 


.79 


IT4IS12S 


39 


74LS37B 


1.18 


1 74 161 26 


39 


74LS390 


1 19 


I74L5132 


.39 


74LS393 


.79 


I74LS133 


.49 


74LS541 


1.49 


74LS136 


.39 


74LS624 


1.95 


| 74LS138 


.39 


74LS640 


.99 


74tS139 


.39 


74LS645 


.99 


74 LSI 45 


.99 


7JLSEC9 


1.29 


7ILS147 


.99 


74LS670 


.89 


74LS14S 


.99 


74LS682 


3.20 


74LS151 


.39 


74LS683 


3.20 


74US153 


.39 


74LS684 


3.20 


74LS154 


1.49 


74LS688 


2.40 


71 LSI 55 


.59 


74L67S3 22.95 


74LS1S6 


.49 


S1LS9S 


1.49 


74L5157 


.35 


S1LS96 


1.49 


7416158 


,29 


311.697 


1.49 


1 74 LSI 60 


.29 


81LS3S 


1.49 


Ml. Si 1.;: 


.39 


25LS2521 2.30 


1 74LS162 


,49 


25LS2569 2.80 


74L5163 


.39 


26LS31 


1.95 


74LS1S4 


.49 


26LS32 


1.95 



HIGH SPEED CMOS 

A new :!,-.mi.Y of high, speed CMOS logic feaiijririg 
tho *p«od of low power Sohottfry iflns tvptcai sato 
DJIipagitKm dc-Lay), combined with th* Bdvanlagm of 
CMOS: very ndw power cofTsumpliorF, supooor vomi 
mynunitv. and improved oulpLrt dmc 

74HC00 

74HC: Operate it CMOS logic levels and are 1 deal 
for new, all CMOS designs 



74HC00 

74HC02 

74HC04 

74HC08 

74HC10 

74HC14 

74HC20 

74HC27 

74HC30 

74HC32 

74HC51 

74HC74 

74HCSS 

74HC86 

74HC93 

74HC107 

74HC109 

74HC112 

74HC125 

74HC132 

74HC133 

74HC138 

74HC139 



74HC148 

74 MCI 51 

74HC154 

74HC157 

74 HO 58 

74HC163 

74HC175 

74MC240 

74HC244 

74HC245 

74KC2S7 

74I4C2S9 

74KC273 

7-1HC299 

74HC36S 

74HC373 

74HC374 

74HC390 

74HC393 

74HC4017 

74HC4020 

74HC4049 

74HC4050 



74HCTD0 



74HCT: Dinjct, drop-in reolscemenlx ter LS TTL 

arvd can be intermixed with 74LS in the same circuit. 



74HCT00 

74HCT02 

74HCT04 

74HCT0S 

74HCTJ0 

74HCT11 

74HCT27 

74HCT30 

74HCT32 

74HCT74 

74HCT75 

74HCT138 

74HCT139 

7-1HCT15J 

74HCT157 

74HCT158 

74HCT161 

74HCT164 



74F00 
74F02 
74F04 
74F08 
74F10 
74F32 
. 74F64 



74HCT166 

74HCT174 

74HCT193 

74KCT194 

74HCT240 

74HCT241 

74MCT244 

74HCT245 

74HCT257 

74HCT259 

74HCT273 

74HCT367 

74HCT373 

74HCT374 

74HCT393 

74HCT4017 

74MCT4040 

74HCT4060 



74FOO 

74F74 .79 
74F86 .99 
74F138 1.69 
74F139 1.69 
74F1S7 1.63 
74F240 3.23 
74F244 3-23 



74F251 1.6 
74F253 1.C 
74F257 1.1 
74F280 V 
74F283 3. 
74F373 4. 
74F374 4 



VISIT OUR RETAIL STORE LOCATED AT 125« SOUTH BASCOM AVENUE IN SAN JOSE 



1224 S. Bascom Avenue, San Jose, CA 95123 
800-538-5000 • 800-662-6279 (CA) • (408) 995- $430 
FAX (408) 275-8415 • Telex 171-110 



HOURS: M-W-F. 9-5 TU-TH, 9-9 SAT, 

PLEASE USE VOUfi CUSTOMER NUMBER WHEN ORDE 

TERMS Minimum order 110,00. For shipping and handllno Include 5250 f( 
Grctind and 53.50 lor UPS Air Order! mi I Ih. and lumen orders mi, 
addlaoni I •flipping cha rrjej . piem, eonlacl oul satea deparlrntrll (or the emo, 
rMidrn ts musl Inelude applicable sales u* All merch»hdh* il warranted lor 
VPl * t * 0* #f * t 4 < «1atad. PrlcH a» sunset to change withoul nonce. We 
rrespcnvDte lor rypographical errori We reienrt St* riftht Id [Jmtt quanlttre 
substitute mojiulacturer All merchandise flubfrcl to prtof sale 



© COPVHIGHT 1985 JO : ^'CBODEVICES. INC 
THE JDR HICRODEVPCES LOCO IS A BEQISTEBED THADEMAHK OF JQB HICHOOEVICE 1 OFUMSTHUMENTS *ND JOB MICRODEUICES ARE TRADEMARKS OF JOB MICROOEVICES 
iBMISATBABEWABKOFim-EHNATlONALBUSINESS u CT(iNE5APPLEISATBADEMARKOFAPPLECOMPUTER 



CIRCLE 1t3 m FREE INFORMATION CARD 



PARTIAL LISTING ONLY — CALL FOR A FREE CATALOG 





CMOS 






7400/9000 




4001 


.19 


14419 


495 


7400 


.19 


74147 


2.49 


4011 


.13 


14433 


1495 


7402 


.19 


74148 


120 


4012 


.25 


4503 


.49 


7404 


.19 


74150 


125 


4013 


.35 


4511 


59 


7406 


.29 


74151 


.55 


4015 


25 


4S1S 


79 


7407 


29 


74153 


.55 


401 6 


29 


4519 


85 


7408 


_24 


74154 


1.49 


4017 


.49 


4532 


.79 


7410 


.19 


741S5 


.75 


4018 


.69 


4530 


.79 


7411 


.25 


74157 


.55 


4020 


.59 


4S27 


1.95 


7414 


.49 


74159 


1.65 


4021 


.69 


4S2S 


.79 


741 6 


.25 


74151 


.69 


4024 


.49 


4S29 


395 


7417 


.25 


74163 


.69 


4025 


,25 


4532 


1.95 


7420 


.19 


74164 


.85 


4027 


.35 


4539 


,95 


7423 


-39 


74155 


.85 


4038 


.65 


4641 


129 


7430 


.19 


74165 


1.00 


1035 


.69 


4553 


579 


7432 


.29 


74175 


.89 


4O40 


m 


4585 


,75 


7438 


.29 


74177 


.75 


4041 


.75 


4702 


13.95 


7442 


.49 


74178 


1.15 


4042 


.59 


74C0O 


-29 


7445 


.69 


74181 


2.25 


4043 


.85 


74C14 


.59 


7447 


.89 


74183 


.75 


4044 


.69 


74C74 


.59 


7470 


.35 


741 84 


2.00 


4045 


1.98 


74C83 


1 95 


7473 


2* 


74191 


1 15 


4046 


-69 


74C85 


1 49 


7474 


.33 


74192 


.79 


4047 


.69 


74C95 


.99 


7475 


,45 


74194 


.95 


4049 


29 


74C150 


5.75 


7476 


25 


74196 


.79 


4050 


29 


74C151 


3,25 


7483 


-50 


74197 


.75 


40S1 


.69 


74C151 


.99 


7485 


.59 


74199 


1.35 


4052 


.69 


74C163 


.99 


7486 


.35 


74221 


1-35 


4053 


.69 


74C164 


1 39 


7489 


2.15 


74246 


1.35 


4056 


3.19 


74C192 


1.49 


7490 


.39 


74247 


1.25 


4060 


.69 


74C193 


1.49 


7492 


.60 


74248 


1.85 


4066 


.29 


74C321 


1.75 


7493 


25 


74249 


1.95 


406S 


.19 


74C240 


1.99 


7495 


.55 


74351 


.75 


4076 


.59 


74C244 


1 39 


7497 


2.75 


74255 


1.35 


4077 


.29 


74C374 


1.99 


741 00 


2.29 


74273 


1.95 


40S1 


,22 


74C905 10.95 


74121 


29 


74278 


3.11 


4085 


-79 


74C911 


8.95 


74123 


.49 


74387 


.65 


4086 


.89 


74C917 


8.95 


74125 


.45 


74368 


.65 


4093 


.49 


74C922 


4.49 


74141 


.55 


9363 


3.95 


4034 


2.49 


74C923 


4.95 


74143 


5.95 


9602 


1.50 


14411 


935 


74C926 


7.95 


74144 


2.95 


9637 


2.95 


.14412 


6.95 


90C97 


.95 


74145 


.80 


95502 


1.95 J 





74*00 




74900 


.29 


749 163 


1.29 


74S02 


29 


74S168 


3.95 


. 74S03 


29 


74S174 


,79 


74804 


29 


74S175 


.79 


74505 


29 


749188 


1.95 


74508 


.35 


745189 


1.95 


74510 


,29 


745195 


1.49 


74515 


.38 


74S196 


1.49 


74S30 


29 


74S197 


1.49 


! 74S32 


.36 


745226 


3.99 


74537 


.69 


74S240 


1.49 


74538 


.69 


74S341 


1.49 


74574 


.49 


745244 


1.49 


74S85 


.95 


74S257 


.79 


74585 


.35 


745253 


.79 


745112 


30 


7452 59 


.95 


745124 


2.75 


74S2SO 


1.95 


7451 38 


.79 


74S287 


1,59 


745140 


.55 


745288 


1.69 


745151 


.79 


745299 


2.95 


745153 


.79 


74S373 


1.65 


745157 


.79 


74S374 


1.69 


74S158 


.95 


74S471 


4.95 


[745161 


129 


74S571 


3.95 1 



r DATA ACQ 


INTERFACE 1 


ADC0800 1535 


ST26 


129 


ADC0S04 3.49 


8T28 


129 


ADC0809 4.49 


ST9S 


.89 


ADC0B16 14.95 


8T9S 


.89 


ADC0H17 9.95 


8T97 


.59 


ADC0831 8.95 


8T9S 


.89 


QAC0800 4.49 


DM8131 


235 


DAC0806 1.95 


DP8304 


229 


OACOSOB 2.95 


DSB833 


225 


DAC1020 9.25 


D5BS35 


1.99 


DAC1022 5.95 


DS8836 


.99 


I MCI 408 13 2.95 


DS8S37 


1.65 J 



EDGEGARD CONNECTORS 



100 HIM ST 


S-100 


126 


3.95 


100 PIN WW 


5-100 


.125 


4.95 


62 PIN ST 


IBM PC 


100 


1.95 


50 PIN ST 


APPLE 


.100 


2.95 


44 PIN ST 


STD 


156 


1-95 


44 PIN WW 


STD 


156 


4.95 



r 36 PIN CENTRONICS 




MILE 




1 IDCEN36 RIBBON CABLE 


6.95 


1 CEN36 SOLDER CUP 


435 


1 CEN36PC RT ANGLE PC MOUNT 


4.95 


rami 




I IDCEN36 F RIBBON CABLE 


7.95 



INTERSIL 



ICL7106 

ICL7107 

ICL7660 

IC1803B 

ICM7207A 

ICIW7208 



VOLTAGE 
REGULATORS 

TO-220 CASE 

7805T .49 790ST .59 

7808T .49 7908T .59 

781 2T .49 791 2T .59 

781 5T .49 79T6T 39 

TO-3 CASE 
780 5K 1.39 7905 K 1.49 
781 3K 1.39 791 2K 1.49 

T0-9Z CASE 
78 LOS .49 79L05 .69 
7BL12 .49 79L12 .69 

OTHER VOLTAGE REGS 
LM333K5V 3A TO 3 4.79 
LM33SKA4 54 TO-3 3.95 
76H0SK5V5A TO 3 7.95 
7BH12K12V5A TO-3 635 
. 78P05K 5V IDA TO 3 14.95 



IC SOCKETS 




1-99 


too 


8 PIN ST 


.13 


.11 


14 PIN ST 


.15 


.12 


16 PIN ST 


.17 


.13 


13 PIN ST 


20 


.19 


20 PIN ST 


.29 


27 


22 PIN ST 


20 


.27 


24 PIN ST 


20 


.27 


28 PIN ST 


.40 


32 


40 PIN ST 


.49 


.39 


64 PIN ST 


4.25 


CALL 


ST=S0LOEHTAIL 


8 PIN WW 


.59 


.49 


14 PIN WW 


.69 


.53 


16 PIN WW 


.89 


.59 


18 PIN WW 


.99 


.90 


20 PIN WW 


1.09 


.98 


22 PIN WW 


1.39 


1.28 


24 PIN WW 


1.49 


1.35 


28 PIN WW 


t.69 


1.49 


40 PIN WW 


1.99 


1.80 


WW-WIREWHAP 


16 PIN ZIF 


435 


CALL 


24 PIN ZIF 


5.95 


CALL 


28 PIN ZIF 


6.95 


CALL 


40 PIN ZIF 


9.95 


CALL 


IIF=TEXTOOL 




HERO INSERTION FORCE! J 





LINEAR 




TL066 


-99 


IM733 


.99 I 


TL071 


.89 


LM741 


29 I 


TL072 


1.09 


LM747 


89 I 


TL074 


1-95 


LM748 


,59 I 


TL0S1 


.59 


MC1330 


1.69 1 


TL082 


.99 


MCI 350 


1-19 


TL0S4 


1.49 


MC1372 


6.95 


iivran 


.34 


LM1414 


1.59 


LM309K 


1.25 


LM145S 


.49 


LM311 


.59 


LM148S 


.49 


LM311H 


.99 


LM1489 


.49 


LM317K 


3.49 


ir.ll.isc. 


.65 


UVI317T 


35 


LM1S12 


6.25 


LM31S 


1.49 


LM1SJM 


135 


LM319 


1.25 


ULN2D03 


.79 


LM320 J«e7900 


XR2205 


3,75 


LM322 


1.65 


XR2211 


2.95 


LM323K 


4.79 


XR2240 


1.95 


UH324 


.49 


MPQ290> 


1.95 


LM331 


395 


LM2917 


1.95 


LM334 


1.19 


CA3046 


.69 


LM335 


1.40 


CA3091 


.99 


LMsaa 


1.75 


CA3082 


.99 ] 


LM337K 


3 95 


C A3 086 


30 1 


LM33SK 


3 95 


CA30S9 


135 1 


UM339 


.59 


CA3130E 


.99 


LM340 »B*7B00 


CA3145 


1.29 1 


LM350T 


4.60 


CA3160 


1.19 1 


LF353 


.59 


MC3470 


1.95 1 


LF356 


39 


MC3480 


B.95 1 


LF357 


.99 


MC3487 


2.95 1 


LM35S 


.59 


LM390Q 


,49 1 


LM3S0 


.69 


LM3909 


.98 1 


LM3B3 


1.95 


LM3911 


2.25 1 


LM3S6 


.69 


LM3914 


2.39 1 


LM393 


.45 


MC4024 


3.49 ■ 


LM394H 


4.80 


MC4044 


3.99 1 


T1494 


420 


RC4136 


1.25 ■ 


TL497 


3.25 


RC455S 


69 1 


NE55S 


,29 


LM13600 


1.49 1 


NES56 


,49 


75107 


1.49 1 


NE558 


1.29 


75110 


1.95 1 


NE564 


1.95 


75150 


1.95 ■ 


LM5S5 


95 


75154 


1.95 1 


LM586 


1.49 


75188 


1.25 1 


LM567 


,79 


75189 


1 25 1 


NE570 


295 


75451 


.39 1 


NE590 


230 


75452 


.39 1 


NE592 


.98 


75453 


.39 1 


LM710 


.75 


75477 


1.29 1 


LM723 


.49 


75492 


.79 1 


L H.TO-5 CAN. K-TD-3. T«T0-330 . 





DIPCC 


INNECTORS 














DESCRIPTION 


ORDER DV 


CONTACTS 


8 


14 


IE 


18 


20 


22 


24 


28 


40 


HIGH RE LIABILITY TOO LED 
ST IC SOCKETS 


AUSATxxST 


32 


.79 


.89 


1.09 


129 


1.39 


1.49 


1.63 


2.49 


HIGH RELIABILITY TOOLED 
WW IC SOCKETS 


AUGATxxWW 


1.30 


1.80 


2.10 


2.40 


250 


2.90 


3.15 


3.70 


5.40 


COMPONENT CARRIES 
(DIP HEADERS] 


TCCk* 


.49 


.59 


.69 


.99 


39 


.99 


-99 


1.09 


1.49 


RIBBON CABLE 

DIP PLUGS lIDCI 


IDPxx 


- 


35 


35 




„ 


- 


1.75 


- 


2-95 




EQR ORDERING INSTRUCTIONS SEE D-SUSMINIA WRE BELOW 





OS 


UBMINIJ 


TURl 


: 










DESCRIPTION 


ORDER HV 


CONTACTS 


9 


15 


19 


25 


37 


50 


SOLDER CUP 


MALE 


DBxxP 


82 


.90 


1.26 


1.25 


1.80 


3 -IB 


FEMALE 


DBxxS 


95 


1.15 


1.50 


1 $0 


2.35 


4 3? 


HIGHT ANGLE 
PC SOLDER 


MALE 


DBixPfl 


1.20 


1.49 




1.95 


Z.65 


— 


FEMALE 


DBxxSR 


1.25 


1.55 




2.00 


2,79 


_ 


Wl HE WRAP 


MALE 


DBuPWW 


1.69 


236 




3.69 


5.60 


— 


FEMALE 


DBxxSWW 


3.76 


4.27 




634 


9.96 




IDC 
RIBBON CABLE 


MALE 


IDBxxP 


2.70 


2 95 




3.98 


5,70 




FEMALE 


IDBxxS 


2.92 


3.20 


— 


4.33 


6.76 


— 


HOODS 


METAL 


MHOODl* 


1.25 


125 


1 30 


1.30 




„ 


GREY 


HOODxx 


.65 


.65 




65 


.75 


95 




MTG HDWR 



ORDERING INSTRUCTIONS- IHSCn T THl NUMBER OF CONTACTS IN THE POSITION 

MARKED -n- Of THl □FtOEFI BT PART NUMBER LISTED 

EXAMPLE: A 16 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DBISPR 



MOUNTING HARDWARE SI. 00 




IDC CONNECTORS 



DESCRIPTION 


ijimr.p. bv 


CONTACTS 


10 


20 


26 


34 


■10 


50 


SOLDER HEADER 


IDHxxS 


.62 


1 2 IT 


1.68 


2.20 


2.58 


324 


HIGHT ANGLE SOLDER HEADER 


IDHxiSR 


.85 


1.35 


1.76 


2.31 


2.72 


3-39 


WW HEADER 


IDKx*W 


1.86 


2.98 


334 


4.50 


526 


6.63 


RIGHT ANGLE WW HEADEH 


IDHxaWt! 


2.05 


3.28 


4.22 


4.45 


4.80 


7.30 


RIBBON HEADER SOCKET 


IDSxx 


.79 


.99 


1.39 


1.59 


1.99 


225 


RIBBON HEADER 


idmxx 


_ 


5.50 


6.25 


7.00 


7.50 


850 


RIBBON EDGE CARD 


IDExx 


1.75 


2.25 


2.65 


2.75 


3.80 


3.95 




taaBaaa a b a Baa Hi 




FOB ORDERING INSTRUCTIONS SEE D-SUBMINIATLIRE ABOVE 



HARD TO FIND 
"SNAPADLE" HEADERS 

CAN BE SNAPPED APART TO 
MAKE ANY SI2E HEADER. 
ALL WITH 1 " CENTERS 
1x40 STRAIGHT LEAD .99 

1x40 RIGHT ANGLE 1. 

2x40 STRAIGHT LEAD 2, 
.2x40 RiGHT ANGLE 2: 



SHORTING 
BLOCKS 



icli I appr 



| GOLD 
CONTACTS 
SPACED 

CENTERS | 

L 5/$1.00 



.1 



order was ffi 1 led in amogt cour tsoua & prompt 
manner 1 1 will deal with you in the future to 
the exclusion of other similar firms who 
obviously don't need customers bothering 
them. Thank you , 



CALL FOR VOLUME QUOTES 



DIODES/OFTO/TRAHSISTORS 


1N751 


.25 


4N26 


.69 


I 1N759 


.25 


4N27 


.89 


1N414B 


25/1.00 


4N28 


39 


1N4004 


10/1.00 


4N33 


.89 


IN 5402 


25 


4N37 


1.19 


KBP04 


-65 


MCT-2 


39 


KBU8A 


.95 


MCT-6 


1.29 


NIDA990-2 


.35 


TIL-111 


.99 


N2222 


25 


2N3906 


.10 


PN222Z 


.10 


2N4401 


.25 


2N2905 


.50 


2N4402 


-25 


1 2N2907 


25 


3N4403 


26 


1 2N3055 


.79 


2N5045 


1.75 


L2N3904 


.10 


T1P31 


.49 



LED DISPLAYS 






FND3S7I35S) 


COM CATHODE 


.362' 


1 75 


FNO 500(503) 


COM CATHODE 


3" 


1.49 


FND-507(510) 


COM CATHODE 


3" 


1.49 


MAN -72 


COM ANODE 


-3" 


.99 


MAN -74 


COM CATHODE 


•3" 


.99 


MAN- 8940 


COM CATHODE 


3" 


1.99 


T1L-313 


COM CATHODE 


3" 


.45 


HP5 082-7760 


COM CATHODE 


.43" 


1.29 


TtL-311 4>7 HEX W LOGIC 


270' 


9.95 


HP50S2-7340 4x7 HEXW/LOGIC 


.290- 


735 


DIFFUSED LEDS i« 


100-UP | 


JOMBO RED 


TIM .10 




.09 


JUMBO GREEN 


71 W .14 




.12 


JUMBO YELLOW 


TT 1 * .14 




.12 


MOUNTING HOW 


T1* .10 




.09 


MINI RED 


T1 .10 




.09 





SWITCHES 




1 SPST 


MINI TOGGLE ON- ON 


1JS 


1 DPDT 


MINI -TOGGLE ON- ON 


1.50 


1 DPDT 


MINI-TOGGLE ONOFF ON 


1.75 


1 SPST 


MIN 1 - P US H BUTTO N N . 0. 


.39 


1 SPST 


MINI- PUSHBUTTON N.C. 


39 


1 SPST 


TOGGLE ON-OFF 


.49 


1 BCD OUTPUT 10 POSITION 6 PIN DIP 


135 



OIF SWITCHES 



4 POSITION 

5 POSITION 

I 6 POS11ION 



7 POSITION 35 

8 POSITION .95 
10 POSITION 1.29 



Chapel Hill, N£ . 



! COPVHIGHT 1985 JDR MICHODEWICES 



f 


IBBON CABLE 


CONTACTS 


SINGLE COLOR 


COLOH CODED 


T 


10' 


1' 


10' 


10 


.18 


1.60 


30 


2.T5 


IE 


28 


2.50 


.46 


4.40 


20 


.36 


3.20 


30 


530 


25 


.45 


4.00 


.75 


S35 


28 


.46 


4.10 


.78 


7.15 


34 


.61 


SAO 


1.07 


9.35 


40 


.72 


6.40 


1 20 


11.00 


50 


.89 


7.50 


1.50 


1325 



CIRCLE 253 ON FREE INFORMATION CARD 



order toll free 800-538-5000 800-662-6279 <ca> 



BARGAIN HUNTERS CORNER 

IBM COMPATIBLE 

MONOCHROME DISPLAY ADAPTOR 



■ 720 «3E0 PIXEL SCREEN |tO CHAHACTIM ■ 2S LINES! 
. CHARACTER ATTRIBUTES: 

SLINK, UNDERLINE. HEVMSE. VIDEO & INTEN0FIED 

■ STANDARD TTL fj 

• MADE IN USA BY HJjASIL SVSTI 

• 90DAYWARRAI 
. INCUJDES 5 PAGI 



NOTE THE ABOV1 
DONT LET B 
EXCESS INYfl 



MOH 




doe: 

SCARE 





95 



L PRINTER POfi 1 

THESE FROM AN 

mRD-OE-PRlCE' 



CHAM THE ABOVE 

MEWSPUr ADAPTOR 

AND THE ^3 




RONLY 



MONITOR 
$13995 



SPECIALS END 12/31/85 



PAGE WIRE WRAP WIRE 

PRECUT ASSORTMENT 
IN ASSORTED COLORS 327.50 

lOOoa: 5.5", 6.0", 6-5", 7.0" 
250DQJ 2.5". 4.5". 5,0" 
SOOdu: 3.0", 3,5". 4.0" 



SPOOLS 



TOO foe! S4.30 
500 fool 113.25 



250 t«l $7.25 
1000 Ihi 321-85 



Please specify color: 
Blue, Black, Yellow or Red 



$4.85 



EMI FILTER 

■ MANUFACTURED 

BY CORCONI 
- tOW COST 



. 6 AMP 120/240 VOLT "- J[ » 

6 FOOT LIKE CORDS 

LC-2 2 CONDUCTOR .39 

LC-3 2 CONDUCTOR ,59 
LC-HP 3 CONDUCTOR W STD 

FEMALE SOCKET 1.49 



MUFFIN FANS 



&15"Sa 
3.fi3" SO 

l 3ia-sa 



ROTRON 14.95 

ETRI 14.95 

MA5U5HITA 16.95 , 



WIRE WRAP PROTOTYPE CARDS 

FR-4 EPOXV GLASS LAMINATE 
WITH GOLD-PLATED EDGE-CARD FINGERS 



r- 1 ■ 1 r ■ ■ I ■ ■■ 1 


_ j 



IBM-PR2 

IBM 

BOTH CARDS HAVE SILK SCREENED IEGENDS 

AND INCLUDES MOUNTING BRACKET 

IBM-PHI WITH 5V AND GROUND PLANE .... 127.95 

IBMPR2 AS ABOVE WITH DECODING LAYOUT $23.35 

S-100 

P100-1 BARE - NO FOIL PADS $15.15 

P10O-2 HORIZONTAL BUS $21 80 

P10O 3 VERTICAL BUS S21.B0 

PI 00-4 SINGLE FOIL PADS PER HOLE $22.75 

APPLE 

P500-1 BARE - NO FOIL PADS ,415-15 

P500-3 HORIZONTAL BUS $22.76 

PS 00 -4 SINGLE FOIL PADS PER HOLE $21 BO 

. 7060 45 FOR APPLE Da AUX SLOT $30.00 , 



r SOCKET-WRAP I.D.™ 








' "^ 




__ ,\ 


-SLIPS OVER WIRE WRAP PINS 






-„# 


< IDENTIFIES PIN NUMBERS ON WHAP 








SIDE OF BOARD 


rm 






- CAN WRITE ON PLASTIC; SUCH AS tC ft 






*** 


PINS PARTS PCK OF PRICE 


•£ 




**• 


5 IDWRAP03 10 1.95 






**»• 


14 IOWHAP 14 10 1-95 


• «= 




'.*' 


IS IOWRAP16 10 1.95 






**• 


1S 10WRAP16 5 1.95 




a 




20 IDWRAP2Q 5 1,3-5 


— 


1 T 




22 1DWRAP22 5 1.95 






24 IDWRAP24 S 1-95 




•=• 


2B IDWRAP 28 5 1.95 


* = 


> z 


t** 








PLEASE ORDER BY NUMBER OF rD WRAP ?J 


PACKAGES [PCK OF| 







FRAME STYLE 
TRANSFORMERS 



SWITCHING POWER SUPPLIES 



12.6 V AC CT 

12.6VACCT 

12.6VACCT 

L 25.2V AC CT 



2 AMP S.95 

4 AMP 7.95 

5 AMP 10.95 
2 AMP 7.95 



PS-IBM 599.S5 

. FOR IBM PC-XT COMPATIBLE 
- 130 WATTS 

■ -5VP1EA -12V@4,2A 
-5V @ -SA. -12V @ ,5A 

■ ONE YEAR WARRANTY 



■V 





CAPACITORS 








TANTALUM 






1.0pf 


15V 


35 


.47,* 


35V 


.45 


e.e 


t5V 


.70 


1.0 


35V 


45 


10 


15V 


,90 


2.2 


35V 


65 


22 


15V 


1.35 


4.7 


35V 


.85 


.22 


35V 


.40 


10 


35V 


1 00 






DISC 






to ■■■ 


50V 


.05 


6S0 


50V 


05 


22 


50V 


.05 


-OOlfli 


50V 


05 


27 


SOV 


.05 


.0022 


SOV 


US 


33 


50V 


.05 


,005 


50V 


M 


47 


50V 


.05 


.01 


SOV 


07 


58 


SOV 


.05 


.02 


SOV 


07 


100 


50V 


.05 


.05 


SOV 


07 


220 


SOW 


.05 


.1 


12V 


in 


560 


50V 


.05 


,1 


SOV 


.12 




MONOLITHIC 






OliJl 


SOV 


.14 


.lirf 


SOV 


IK 


.Mil 


SOV 


.15 


A7tf 


SOV 


.25 




ELECTROLYTIC 




RADIAL 




AXIAL 




1*lf 


25V 


.14 


W 


SOV 


.14 


2-2 


3SV 


.15 


10 


50V 


.10 


4.7 


SOV 


.15 


22 


16V 


.14 


10 


SOV 


.15 


47 


SOV 


.20 


47 


35V 


.18 


100 


35V 


7!. 


100 


1SV 


.IS 


2X0 


25V 


an 


220 


35V 


.20 


470 


50V 


50 


470 


25V 


.30 


1000 


16V 


SO 


2200 


16V 


,70 


2200 


16V 


.JO 


4700 


25V 


1.45 


4700 


16V 


1JJS 


.COMPUTER GRADE 


44.0CXM 


30V 


3.95 



1 25 PIN D-SUB 

BENDER £ ~T 
CHAMBERS v 
$7.95 - 



| DATABASE EPROM ERASER $34.95 

> ERASES TWO E PROMS IN 10 MINUTES 
. COMPACT-NO DRAWER 
- THIN METAL SHUTTER 

PREVENTS UV LIGHT 

FROM ESCAPING 



Vt WATT RESISTORS 

5% CARHOIM FILM ALL STANDARD VALUES 

FROM 1 OHM TO 10 MEG. OHM 

10 PCS vmvgAa .05 1 00 PCS aiv v*x .02 

1 SO PCS nria .025 1 000 PCS on «*» ,01 5 



$99.95 





RESISTOR NETWORKS 




SIP 


10 PIN 


9 RESISTOR 


.69 


SIP 


S PIN 


7 RESISTOR 


.59 


DIP 


16 PIN 


S RESISTOR 


1.09 


DIP 


16 PIN 


15 RESISTOR 


1.09 


DIP 


14 PIN 


7 RESISTOR 


.99 


L DIP 


14 PIN 


13 RESISTOR 


■99 J 



SPECIALS ON BYPASS CAPACITORS 



PS-130 

■ 130 WATTS 

. SWITCH ON REAR 
' FOR USE IN OTHER IBM 
TYPE MACHINES 

- SO DAY WARRANTY 

PS-A $49.95 

' USE TO POWEH APPLE TYPE 

SYSTEMS 
. *5V@4A. -12V :.;. J2.5A 

-5V<a.5A,-12V<S>,5A 
.APPLE POWER CONNECTOR 

PS-3 $39.95 

• AS USED IN APPLE III 

• «5V<5>4A.-12V@2.5A 

5V<a.25A, -12V@:.30A, 

- 15.5" s 4-6" « 2.0", .884 LBS. 

PS-ASTEC $19.95 

• CAN POWER TWO WW FDDS 
. -5V@25A. 'IZVt^ 2A 

-12V @ .1A 

■ >SV(a5AIF-12VISNOTUSED 

■ 6.3" x4,0" «1-9". 1 LB 

PS-TOK $29.95 

■ »5V(B4A. -12V (P 2A 

■ ■12V@2.SA.-12Vca -30A 
. 62"i7.4"n1.7", 1,6 LBS. 



NEW BOOKS BY 
STEVE CIARCIA 




X 



* 





.01 f/f CERAMIC DISC 
.01 */f MONOLITHIC 
.1 u\ CERAMIC DISC 
.1 /jf MONOLITHIC 



100/S5.00 
100/S10.00 

100/S6.50 
100/S12.50 



BIULD YOUR OWN 
ISO COHPUTEH 
CIRCUIT CELLAR VOL 1 
CIRCUIT CELLAR VOL 2 
CIRCUIT CELLAR VOL 3 
1 CIRCUIT CELLAR VOL 4 



J 19.95 
$17.95 
$18 95 
$18.95 
$18.95 , 





WISH SOLDERLESS B 


IEADB0I 


ROS 






PART 
NUMBER 


DIMENSIONS 


DISTRIBUTION 

STRIPISt 


TIE 
POINTS 


TERMINAL 

STRIHISi 


TIE 
POINTS 


ill MBING 
POSTS 


PRICE 






WBU -0 


,38 x 6-50" 


1 


100 


— 


— 


— 


2.95 






WBU-T 


1 38 ■ 6.50" 


_ 


... 


1 


030 


_ 


6.95 






WBU 20J a 


3.34 i 8.45" 


1 


100 


2 


1260 


2 


17.95 






WBLi-204 


5.13 i! 8.45" 


4 


400 


2 


1260 


3 


24.95 






WBU-206 


6.88 it 9. 06" 


5 


500 


3 


1890 


4 


29.95 






WBU 208 


8.25 ■ 9.45" 


y 


700 


4 


2520 


4 


39,95 





LITHIUM BATTERY 

AS USED IN CLOCK CIRCUITS 



MICROCOMPUTER 
HARDWARE HANDBOOK 

I FROM ELCOW SI 4.95 

OVER 800 PAGES OF DATASHEETS 
ON THE MOST COMMONLY USED 
1C$. INCLUDES TTL, CMOS. 74LS0O. 

I MEMORY, CPU», MPU SUPPORT. 

I AND MUCH MORE! 

IC MASTER $79.95 




| 3 VOLT ATTEHY *3-95 

, BATTERY HOLDER J 1.4 9 , 



THE INDUSTRY STANDARD 



VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 



SJiSJDR Microdevices 

■ ■ 1224 So Bascom Avenue, San Jose, CA 95128 I 

800-538-5000 • 800-662-6279 (CA) • (408) 995-5430 [ 

FAX (408) 275-8415 • Telex 171-110 I 

ALL MERCHANDISE 100% GUARANTEED 



HOURS: M-W-F, &-5 TU-TH, 9-9 SAT. 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS MirmfTUirt. o'd*r S >& 00 For Ihi&pinq and hVKtong includ* (2JS0 lor UPS 
Ground tr>d S3 SO Tor UPS Air. Ordtn over 1 lb and forfrfjn OrdCfl rruy mjulrv 
addiiHxial 3hipfi<ng ehiron - p'"«*p coniicr our trie* d*partrr>**ii Tor th« amountf. C A 
rnjd«ni9 mini inclufl* ippijeaoJr* jj]« tai Ail nvrcnunduc ti wanTanlKJ tor 90 day* 
unJw DtMndH l"Jl«J Pnc« Kw lubjeGt to tlwngc wilhoul rcBce We mm rwi 
ftiponiible lor typographical error*. We men* the ngni t r*rnK qumtltiw and lo 
■iu&tMlute pnanulaciurer AH mfrcbjndrte aubrKl 1Q prrOf lalfi. 



COPYRIGHT 1585 JDR IYIICRODEUICES 



CIRCLE 254 ON FREE INFORMATION CARD 



PARTIAL LISTING ONLY — CALL FOR A FREE CATALOG 



mi PRINTER BUFFERS 

. FREES COMPUTER FOR OTHEH TASKSWHILE 
PRINTING LONG DOCUMENTS. 

• STANDALONE DESIGN ■ WORKS WITH ANY 
COMPUTER OR PRINTER. 

• ALL MODELS FEATURE PRINT PAUSE. 
MEMORY CHECK AND 
GRAPHICS CAPABILITY. 

SP120P PARALLEL SI 39.95 

• 64K UPGRADABLE TO 2B6K 

. LE D IN Die ATO R 5 H OWS VO LU M E f D AT A IN 
BUFFER 

SP120S RS232 SERIAL $159.95 

• MK UPGRADABLE TO 25SK 

• SIX SELECTABLE BAUD RATES FROM 
60OB - 19.200B 

SP110 PARALLEL $249.95 

■ £4K UPGRADABLE TO 512K 
. SPOOLS OUTPUT OP UP TO 

THREE COMPUTERS 

• LED BARGRAPH DISPLAYS AMOUNT 
OF DATA IN BUFFER 

■ RESET FUNCTION CLEARS DATA IN BUFFER 

■ REPEAT FUNCTION CAN PRODUCE MULTIPLE 
COPIES OF A DOCUMENT ■ 




m. 3-WAY SWITCH BONES 

• SERIAL OR PARALLEL 

• CONNECTS 3 PRINTERS TO 1 
COMPUTER OH 3 COMPUTERS 
TO 1 PRINTER 

- ALL UNES SWITCHED 

• HIGH QUALITY ROTARY SWITCH 
MOUNTED ON PCB 

' GOLD CONTACTS 

• STURDY METAL ENCLOSURE 




SWITCH-3P CENTRONICS PARALLEL 
. SWITCH-3S H523Z SERIAL 



99,95 
99.95 . 



IBM 

PRINTER 

CABLE 

l DB25TO 

CENTRONICS 
i SHIELDED 

CABLE 

l$9.95 



JOYSTICKS 

$7.05 



FLOPPY DISK DRIVES 
™ EEn TEAC 

FD-55B V, HEIGHT D5/DD $89.95 

FD-55F v> HEIGHT DS/QUAD $99.95 

S A4 60 5VS " (SO THACK I DS ,• QU AD $199.95 

TAN DON 

TM100-25W[FORIBM(DS'DD $99.95 

..„. =„, MP' 

MPI-B52 SW [FOR I8M| DS/DD $89.95 

SIEMENS 8" DISK DRIVES 

FD1 00-8 SS/DD SASOIR EOUIV. $1 1 9,00 

FD200-805 ODSA951H EUUIV $159.00 

JFOHMAT-2 SOFTWARE $49.95 




TEAC F0-E5B 



ni 




TANDONTM100-Z 




NASHUA DISKETTE SPECIALS 

5V4" SOFT SECTOR 
DS/DD WITH HUB RINGS 



$9.90 

BOX OF ID 



890ea 

BULK QTY 50 



790ea 

BULK QTTf 250 



NASHUA DISKETTES WERE JUDGED TO HAVE THE HIGHEST 
POLISH AND RECORDED AMPLITUDE OF ANY DISKETTES 
TESTED. SEE -COMPARING FLOPPY DISKS . BfTES-S-f. 



DISKETTE FILE 



$8.95 



HOLDS 70 5Vi" DISKETTES 



SUPPORT FOR QUAD DENSITY DRIVES FROM TALL THEE SYSTEMS 



DISK DRIVE CABINETS 

51 V DRIVE ENCLOSURES 

CAB-APPLE APPLE TYPE DRIVE CABINET $24.95 

WITHOUT POWER SUPPLY 
B-1FHS FULL HEIGHT SW BEIGE DRIVE CABINET S69.95 

WITH POWER SUPPLY 
CAB-2SV5 DUALSUMUNE 5 V." CABINET 149.95 

WITH POWER SUPPLY - VERTICAL MOUNT 

8 INCH DRIVE ENCLOSURES BY JRR 

C AB-2S V8 DU AL SU MU N E 8" OR IVE CAB I N ET 5209.95 

WITH POWER SUPPLY ■ VERTICAL MOUNT 
| CAB-2FHB DUAL FULL HEIGHT S" DRIVE CABINET $219.95 

WITH POWER SUPPLY - HORIZONTAL 



CAB-1FH5 




N-MD2D 
N-MD2F 
N-MD2H 



N-FD1 
N-FD2D 



N-3.5SS 

V-MDIO 

V-IWD2D 
L V-MD11QD 



EXTENDER CARDS ] 




g"' 


■ 

IBM- PC 
IBM-AT 
APPLE II 
APPLE lla 
MULTIBUS 


1- 

M5.00 
$68.00 
145.00 

145.00 

tss.oo 



DISKETTES 
NASHUA 5V4" 

DS/DD SOFT SECTOR $9.90 

DS/QUAD SOFT SECTOR S34.95 

DS/HIGHDENSITYFORAT $49.95 

NASHUA 8" 

SS/DD SOFT SECTOH S27.95 

DS/DD SOFT SECTOR $34.95 

NASHUA 3.5" 

3.6" SS/DD FOR MACINTOSH $32.95 

VERBATIM 5V4" 

SS TJD SOFT SECTOR $23.95 

□S DO SOFT SECTOR $29.95 

SS/DD 10 SECTOR HARD $23.95 



POWER STRIPS 

> ULAPPHQVED 

■ ISA CIRCUIT BREAKER 



$12.95 




IBM STYLE COMPUTER CASE 

ATTRACTIVE STEEL CASE, WITH HINGED LID. FITS 
POPULAH PC/XT COMPATIBLE MOTHERBOARDS. 

• SWITCH CUT-OUT ON SIDE POH PC/XT STYLE 

POWER SUPPLY 
I CUT-OUT FOR S EXPANSION SLOTS 
. ALL HARDWARE INCLUDED 



ONLY 



V 



KEYBOARD-AP 



• REPLACEMENT FOR 
APPLE II KEYBOARD 

. CAPS LOCK KEY 

• AUTO-REPEAT 

• ONE KEY ENTRY OF 
BASIC OR 

CPM COMMANDS 



$49. 



m 



IBM COMPATIBLE KEYBOARDS 

DKM-2000 $78,95 1 



' FULLY [DM COMPATIBLE 

• 83 KEY WITH CAPACI- 
TANCE TYPE SWITCHES 

■ LEO STATUS INDICATORS 
FOR CAPS, NUMBER LOCK 

. AUDIBLE CLICK 



KB-5151 



S99.95 



• ENHANCED ISM 

COMPATIBLE 
. SEPARATE CURSOR AND 

NUMERIC KEYPADS 
I CAPS LOCK S. NUMBER 

LOCK INDICATORS 
■ IMPROVED KEYBOARD LAYOUT 



CASE WITH KEYBOARD 

FOR APPLE MOTH EH-BOARD MODEL KB 1000 



. USER DEFINED 
FUNCTION KEYS 

■ NUMERIC KEYPAD WITH 
CURSOR CONTROL 

■ CAPS LOCK 

. AUTO-REPEAT 



[ONLY $78.05 



20 MHz DUAL TRACE 
OSCILLOSCOPE 



HI ON QUALITY TEST EQUIPMENT FROM JOR INSTRUMENTS 

35 MHz DUAL TRACE 
OSCILLOSCOPE 



MODEL 
2000 

$389 




SAND WIDTH - DC: TO20 MHi l-3dbi 

AC: 10 Hi TO ZOMHZ |-3dbh 
SWEEP TIME - .2 j(SEC TO .5 SEC/DIV 
ON 20 RANGES 

COMPLETE MANUAL AND HIGH QUALITY 
HOOK-ON PROBES INCLUDED 
INPUT IMPEDANCE: 1 MEG OHM 
TV VIDEO SYNC FILTER 
XV ANO Z AXIS OPERATION 
110.'22IJ VOLT OPERATION 
COMPONENT TESTER 
i LP CONSUMPTION - IS WATTS 
BUILT-IN CALIBRATOR 
AUTOMATIC OR TRIGGERED TIMEBASE 




MODEL 
3500 



$549 



• BAND WIDTH - DC: TO 35MH> ( 3dbl 

AC: 10 Hi TO J5MHZ l-Mbl 

- SWEEP TIME ■ .1 i/SEC TO .5 SEC/OIV 
ON 21 RANGES 

• DELAYED THIGGER - 100 mSEC TO 1 j.SEC WITH 
INTENSIFIED AND DELAYED MODES 

- COMPLETE MANUAL AND 1X10X COMPENSATED 
HOOK-ON PROBES INCLUDED 

■ VARIABLE HOLD OFF FOR 

VIEWING COMPLEX WAVES 
. TV VIDEO SYNC FILTER 
. TRIGGERING OF CH-A. CH B. ALTERNATING. 

LINE OR EXTERNAL 

• X-Y AND Z AXIS OPERATION 



DIGITAL MULTIMETER PEN 
MODEL DPM- 1000 




$49? 



95 



AUTO RANGING, POLARITY AND DECIMAL! 

LARGE 3.5" DISPLAY 

OAT A HOLD SWITCH FREEZES READING 
FAST, AUDIBLE CONTINUITY TEST 
LOW BATTERY INDICATOR 
OVERLOAD PROTECTION 
ONLY 1V* x 6'.'* X M" 
DC VOLTS 1mV-500V 
AC VOLTS ImV 500V 
.1 OHM - 2 MEG OHM 
WEIGHS ONLY 2.3 OUNCES 
■ LOW PARTS COUNT-CUSTOM BO PIN LSI INSURES 
RELIABILITY 

INCLUDES MANUAL, BATTERIES. HARD CASE. AND 
ALLIGATOR CUP 



CALL FOR VOLUME QUOTES 



CIRCLE 255 ON FREE INFORMATION CARD 



£' COPYRIGHT 1985 JDR MICRODEVICES 



> 
B 

-< 

CO 

CO 

on 



125 




CIRCLE 264 ON FF* *£ ^FORMATION CARD 



*QU^I^ sC OUt" ^^t*»** 






ChV ^ SLIM LINE 

mm im/s cam 



EDGE 
CONNECTORS 

ALL ARE 1.56 SPACING. 

^^rwrrrTrryrrwrrrTrnrmrw ■ 
22;-i4 EDGE CONNECTOR 
PC. style Sl.ooaach 

10 rot $18,00 

22/4 4 EDGE CONNECT OH 

soktsr lL>g style $2.50 filch 

2«;56EBGECONNECTOH 

ROtyl. $2.50 Met, 

10 lor $23. 00 

3 1)7 2 EOS E COWN ECTOR 

PC Jlylo (3.00 inch 

43/96 EDGE CONNECTOR 

PC style $4.50 cacn 

TRANSISTORS 



in 



SOUND 
AND VIDEO MODULATOR 
FOR T.I. COMPUTER 

TJ. # UM1 38 1 -1. Designed lor uk with T I. com- 
puters. Cm be used with video sources Quilcin 
A/R switch Criarlfiel 3 or 4 selection swilch. 
Operate on 12 voc Hook-updiagram included. 
$10.00 EACH 



2N70B 

2N2222A 

PN2222A 

SN2904 

2N2904 

2N2S05 

WJ29SS 

2N30SS 

PMO10MO 

TIP 121 

TIP125 



4 lorH. 00 

3 for $1.00 

4 (or $1.00 
3 for SI .00 
3 for $1.00 
3 for 11.00 

$1.50 

$1.00 

11.00 

TSt 

7St 



* SPECIAL PRICE' 
TRANSISTOR 

PN3o69T0-9.2N.PN. 
plastic Iransistor 

ioo for ja.oo 

1000 (or $60.00 

LARGE QUANTITIES 

AVAILABLE 



TRANSFORMERS 



M TOtta © 750 ma. 

6 wits Q 150rru. 

12 Y.c.t. 200 ma. 



10 v 

19 volts t 

24 nc.L , 

24V.O-LI 

20UC.L4 

3G*c.l.., 



650 ma. 

lamp 
200 mi. 

400 ma. 
15 .imps 
2 amps 



13.00 
$1.25 
$2.00 
13.50 
$4.50 
S2.50 
$3.00 
S20.00 
$5.00 



WALL 

TRANSFORMERS 




4 VDC 70 ma. " " $-2 00 

« VAC ©500 ma. S3. SO 

ft V0C e 750 mi, S6.S0 

9 VDC e 5DO ma, J 5 DO 

12.5 VAC ® 265 ma. $3 00 

2*VAC@25Bm.. S3 .00 

MULTI-VOLTAGE ©500 mt. 
3,4^8,7^ or 12 VOC $>7 t 50 



MINI-BOX 



Pomona *2104 



Heavy-duty black 
phenolic protect qoa with cover and 
screws. fti'XIV&'XtVV 
31.00 EACH 




* DECEMBER* 
* SPECIALS* 

ALL 'A WATT RESISTORS 

1000 pes of one value $7.50 

ALL Vi WATT RESISTORS 

1000 pes d1 one value $9.50 

1 AMP SO VOLT DIODES 

IN4001 TAPE AN0 REEL 
100 lor S4.50 
1000 for $30.00 

D STYLE CONNECTORS 

DB25PLU8 lOfat (.11.00 

100 lor 5100.00 

D825 SOCKET 10f«tl2.SO 
100 for 5110.00 

SOLDER TAIL IX. 

SOCKETS 

24PIN 10fotS2.S0 

100 for 522.00 

10OO for $200.00 



CASSETTE MIKE 

-— "dB 



Dynamic cassette mike w if n 
13.5mm plus and on/oft switch 
51.50 EACH 10 FOR $13.50 

TWIST-LOCK 
CONNECTOR 



<=t® 



Sameas&wrtcJicralt ,*12CL5M 
5 conductor in-line plug and chassis 
rnoumtfBCk. Twist-lock ityfe. 
S2.50,.'SET 



COOLING FAN 




£tn$#99XM1B2low 
horse fan Measures 
3*1 square* 1 deep 
21 elm, 23 0b. I700rpni 
SPECIALPfllCE ...H2.S0., e i, 



2K 10 TURN 

MULTI-TtJRNTOT 
i— 1 SPECTflOL 
•— #MOO 534-7161 



SOUD STATE 
^BUZZER 



$5.00 EACH 



£t6r*SMB-06L 
6 vdc 

TTLcompniible. 
$1-00 each 
10tor$B.oo 



± 12 Vdc or 24Vdc POWER SUPPLY 



8' RA. SPEAKER 



CTS Model BB3079 
6 flJims coil 
3 Ooz form* mag nei 
TypiCsl r-e apg nse range 

100- 10.000 h*. 
Power rating 15 walls max 
Drilled lo mount line 
mal cni rij-j w ans torrnefs 



CASE OF 
8 SPEAKERS 

$32.00 



LINE CORDS 

TWO WIRE 

6 IsrespTniat 3for$1.00 
6 18/2 SPT-2 flat 
6 1&Y2SJT round $1,25 eacli 
THREE WIRE 

f 15 Si.. II SI. 50 each 

S IS/3found $2.00each 
8'15/3round $4.00<acll 

COMPUTER jSj 

GRADE 
CAPACITORS I 

2,000 mfd. ZOO VOC *— JP 

1*i"DIA. X5.-HIGH $2.00 

3,600 mid. 40 VDC 

WDIA *3**-rllGH $1.00 

6,400 mid. B0 VDC 

14s* DIA. X41THIGH $2.50 

9,700 mfd. 50 VDC 

1>VD[A. I4VHIGH $3.00 

31.000 mfd. 15 VDC 

1*4" DIA. K 4' HIGH J2.S0 

72,000 mfd. 15 VDC 

2' 0IA.i4H - HIQM $3.50 

185.000 mfd. 6 VDC 

2'.- DIA /-!': H.GH $1.50 



Tl SWITCHING POWER SUPPLY 

Corn pact v.-eii.feguia^aswi ten ng power supply 
designed [a power Texas InSLrumentscatnpijUer 
equipmenl, 

INPUT H-25vsc@lam P 

OUTPUT; - t2wdc^350ma, 

i 5vrJcwl.2amp 

— Svdc@200ma 

SIZE'4^'x4tt'xiyi-Wgr. * s 




13.8 VDC REGULATED POWER SUPPLY 



These are solid siate. fully i-eguiiaTed I3.fi vflc 
power supplies. Both feature fQo% solid slate 
cofislfuctiofi, fusflFrfolftcllori, antJL.E.D power 
mdicaior U.L. iis-ted. 

S18.00*ach 




2 imp conilan 1 , 4 a m p s u rg« 

3 amp constanl, 5 amp surge 



$25.00 *acl> 



D.C. CONVERTER 




Designed to provide a steady -. 5 
vdc @ 240 ma. Iram a baHery 
supply 01 3 5 to 6 25 volts 
*'/»' <1V,r.«'"/u" 
$1.50 each 



7 CONDUCTOR 
RIBBON CABLE 

(sa- 




Spec! ra- strip Ted miarkor strip. 
20 ua atrarKfLTdwrre 

S5.00pcr10D roll 




RELAYS 

10 AMP SOLID STATE 

CONTROL: 3 -32 vdc I?** 
LOAD: 140vacl0smpVVi'i 
SIZE: 2 »■■«■! ft- 

$9.50 EACH 10 FOR $90.00 

ULTRA-MINIATURE 

5 VDC RELAY 

Fujitsu * 

FBH21INED005M20 
Hwh sensitivity 
COIL: 120orim9 
CONTACTS; tamp 
Mounts In 1 4 pin DIP socket 
$1.25 each 
10 for $10.00 

MINIATURE 

6 VDC RELAY 

Aromal *rsd-6V ^^srt. 
Super Smsll JWil^-- 

S.PD.T relay mJk-Jw 

GCHdccHoah ^iTTT 

contacts rated 

lamp @ 30 vdc Highly ssosilive 
TTLdrrect rjrive possiWe. 120 ohm 
cos. 

Operate Irom 4.3 - 5 vdc 
COIL- 120 ohms $1.50 each 
1 Vis* "/at" Jt'iV 10 tor $1 1.50 

13 VDC RELAY 

CONTACTS. SPNC 
10 amp @ 120 vac 
Energize coll To 
open contact... 
COIL; 13 vdc 650 ohms 

SPECIAL PRICE $1.00 each 

4PDT RELAY 

14pmKHstyla... 

3 amp contacts 
USED out fully 
tesled $l.70aach 
Specify coil vollage desired 
Either 24 vdc or 1 20 vac 
LAFIGE QUANTITIES AVAILABLE 

SOCKETS FOfl KH B E LAY 
76t each 



ROTARY ACTION 
MICRO 

OMH0N "C-5G3-C41 

Clockwise action micro 
used in coin operated 
mechanisms and low torque 
operallons. 

RATED. 5 amps® 125 Vac. 
$1.25 each 10 for $11.00 

lARGEQUANTITlESAVAILABLE 

SNAP ACTION 
SWITCH 

Cheny elect. #E-21 N O. or hi C 
OTA contacts Suitable lor alarms 
and other how energy circuits. 
1 v*~ lever 

45CEACH 10 FOR $4.20 



OELTRON MODEL 0012/15-1.7 

Dual plus and mmus 12Vdc open 

Irame power supply. Can be used as 

24Vdc@ 1.5 amp. INPUT: either 

115 Vac or 230 Vac 

fully regulated computer grade supplv 

7"l4K'i2M- 

$12.50 each 10 lor $110.00 



•SPECIAL PRICE 
DUALL.E.D, DISPLAYS 



.56D high. 7 segment L.E.D. read- 
outs. Mount in 24 p.nDfP 
sockets . . 

MAN.6S40 orange, c.c. 75c each 
FND-514Bred.c.e 75c etch 

DL-527rod.c.a. 75c each 



3V2" SPEAKER 




8f3r.m 
nTjpedance. 
ts. n\ FuBfangc 



speaker. 
SwiTfciigriel 
■* " diagor.al 
^"^jgpj/ fr»ur.tir»gce>-itef5. 
S3. SO each 10 fc S20.0D 

SPRING LEVER 
TERMINALS 

TWocollo- 




IS 



coded 
terrrrinaJ* on a 

3 J 4 bakcllte 

plate. 

Graal [or speaker enclosures or 
power supplies 
75tf EACH 10 FDR S7.00 



Me*¥ siereo casseile rrMcr>aiiisrn 

includes recwdrTplayiMrt ana 
erase heads. 2-1 3V0C motors 
dnvs bells, pulleys. 3-1SVDC 
solenoids, pincrirtneiiis ar-fl oHier 
mechanical parts. These paris. 
usedonoihercuTTBini mpdef 
discks. would cose several times 
our sailing price i r purchased 
separately Sudd your o"»vn audio 
of data reeonter of use tar spare 
paris 5*» XS 1 ^ XJ'i 

$ZS0 EACH 2 FOR 512,50 



MINIATURE TOGGLE SWITCHES 



S,RO.t 
(on-on) 

RC. style 



ALLARHRATED5AMPS@125VAC 





STANDARD JUMBO 
DIFFUSED T1Ya 

!.rr- ID lor 51.50 

irjD1orSi3 00 

GREEN 10 tor S 2.00 

100 tor $1700 

YELLOW 10 tor *2.00 

100 tor tl 7.00 

iJ FLASHER LEO 



i 



5yoltopei~alion 
rtd|urnt>oTl^ 
sife $i.no«ach 

BI-POLAR 

lumboT lMsize 
2 for $1.70 



LED HOLDERS -, „ 
TWo ptece fioidaf ita ~* 1 tfj 
lor jumbo LED 
lOforSSC IOQIgtSM 

CLEAR CL1PLITE 
LED HOLDER 

MaVe LEO a f atficy 
indicator Clear. 
4 for ir 00 



C3 



iL.-'lTR.iiii'j i' Lvilv-j is 

LOS ANGELES, CA STOHE 
905 S Vermont Ave. 
213 380 S000 
VAN NUYS, CA STOBE 
S22B Sepulveda Blvd 

BIS 997.1806 



MAIL ORDERS TO: 

PO BOX 20406 

Los Angeles, CA 30006 

TWX ■ 5101010163 ALL ELECTRONIC 
EASYLINK MBX ■ 62887748 




TOLL FREE 0H0ER5 ONLY QUANTITIES UMITEO 

1 800 826-5432 MINIMUM ORDER S10.00 

(ORDER ONLY) USA: S3. 00 SHIPPING 
[IN CALIFORNIA: 1 800-258-6666) FOREIGN ORDERS: 
ALASKA. HAWAII. INCLUDING SUFFICIENT 

OR INFORMATION SHIPPING 

(213)360-8000 NOC.O.O! CALIF RES, ADD 6*'i% 



D.fiS.T. LIGHTED 
ROCKER SWITCH 

1 1 5 vac ii g h [ec! nOckcr. 
snap mounts in 
Vjdl*"hoJe. 
Oang*? lens. t-Samp 
C'ontact 

ti.sa 

MINI-PUSHBUTTON 

S.PS T morrKBntajy 
normally open 
W busftung. 
Red bullon 
35c each 
ID (of S3. 00 

KEY ASSEMBLY 



contains £ single- poi* normally 
Open Switches. Measures ^ 
lonfl 

6 KEY 

51-25 each 

cofaiams, 6 singfe-poJa nof maily 
a pen switches Measures * vr 
long 

METAL OXIDE, 
VARISTOR 

PofjularCEil'iaOLAIIJA 
wanstor *fc" o.ameter 
$1 ,2s each 
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| k"lT.T=M.1 

1 j ELECTRONICS I 



NEW LOW, LOW PRICES!!! J 



CALL FOR QUANTITY DI SCOUNTS SPECIAL!! SPECIAL!! SPECIAL! 

7400 



SV*0J« 
SiT«8H 



5*?41UH 
5K741IN 

5MM13II 

ttitr&t 

JW41W 

5*74?* 
MHLEN 



S*74K«, 

5HM1W 
5W4J/H 

SNI"43W 

SKruH 

5ft;'445*: 

mum 

W44in 



ScMtw 
SNT4J3 



7&X 

l<m 
7«H 

F4505 

?45M 

74510 

745(1 
74S15 
74SJ0 
JVtt 
74S30 
7«E 
74531 
7*K* 
7441 

■*[.:■. 

74K74 



74F&} 

7«fiE 

?*h 

T*1& 
:*fj? 
7*74 
74H* 

74T1M 

co«n 



COWlD 

£Wi' 

IIHI3 
HJ40t4 

C&BPl 
QM17 

cnuu 
QMQ11 

CCkOD 



axe?', 
own 
gmeet 

CD4CCI 
3345.-] 
CWCB 

CTJ-OH 



-4lSW 

;«sm 

74t5H 
7H3B 

7*5« 

7*lM> 
?4tJM 

7-lsb 

r*l51& 
f*.S'i 
>4^', 1 
7*5t4 

74530 
J* Si' 
J4LSS 
74LSZ7 
7*$JS 
74iS» 
USE 
74LSIJ 
.■'■-ii : 

.f4Unj 
7415*7 
FftSM 
T4US1 
T4LH4 
74LS71 
f*L574 
741S7J 

."*i*:e 

7415*5 
74t5» 

-'-,'.:: 

74LSSL) 
T4LH* 

74L-510? 
l«lBt 
74LS11? 
NLSiffl 

■ r 'i.Zl?l 
7U125 
74A51» 
74LS1JJ 




M 



♦^ 



MC63701 - Microcomputer with EPROM 

TM MCMn>1 n « tMp^d^ merwemcuHr uM <MCUr M»;h vgnnw-Vr 
MWWM gwnp^MiwflilMMmOOfcTairalpTli On dt^rinmiMUi 
WIS tVHi Of EPHOW 171 total CH R*W Stri«l ComnwmDen. *kffe» (BCA, 



MC6B701. ■ S24.9S 



CUSTOM COMMODORE CHIPS 
tor VIC-20, C-64 and C-12S Personal Computers 



■6510 CPU. , , , *19.95 
■eSIS TW J20.S5 

■S«CS. IMMIU IHHU 



■6525 CIA. %2$M 

'6560 VIC-I SM.95 

■6567 VIC-II $44.95 



6561 SID.. S3 2. 9 5 

S2$100P1_* PLA..S37.95 

WOU; J73100- U17 (t.fi4! 



MICROPROCESSOR COMPONENTS 



WkBiiiM' 



74B1I! 


'1 




MS«I 


It 


in 


74Sl» 


H 


in 


I4SJ33 


II 


45 


7451K 


II 




7«iX 


» 


1» 


mia 


II 


n 


745131 


■ 


n 


745140 


II 


u 


74513r 


!L 


79 


7B1B 


II 


7f 


i^isr 


ir. 


75 


T451H 






I4S1H 


■ 




7*51» 


H 


3to 


HSl?4 


II 


n 


7*5174 


n 


ra 


TffilM" 


^L 


tfS 



"'.:■:.■ 

TO1J4 

■■!■:.:■.. 

74SHI 
74B41 

I«S744 

74SB1 

74SJJ^ 
r*KM 
74SZT] 



IC373 
J433T4 
?4S*rr 



;4rV.seo 

7*Jtso; 

^4*iK» 
74IU3DI 
T4ALSJ7 



7«tW 

T4rHS74 
.-4AUin 

74ALSIH 



rtfija 

7*«M 
747157 

Tiri5i 

74FHJ 

r4f?w 



T«t£1r* 
74*1.5175 

74A15J44 
7.«MS3vq 

74U&74 

74ALS57 3 

7«41 

74TJ44 

T4TH1 M 

-*f.': j l| 

-v;v || 

ttem » 

Tiripi m 

74r;.f-] i| 



CD*MI 
OHMS 
CMOS) 



&t"7Q 
UW7I 
CHQ72 

QM073 
OMOTJ 
COOT 
GDM77 



OMTJU 

CD4TO 
EMM 

C043M 



□>mu 

COHCQ 
□M508 

CEH-S-3 
C045T1 
CtKSlZ 

.:;■ i ',■■". 

OMili 
CCM^ri 
CtKiH 
CWVJ 

0M5H 
CWSJfl 

CD*5M 



:&iiH 



M 



CD47Z1 II 

WC1U1I M 

*Ci44(Qp II 



DFIIOOQ 

■:-.;a: 



48 £*VJ5i*V 

it [—>'■ Eil Mi> CAnrX ir*p1H 
tl A« Wtrtvcrtr I **Eart C«r» 




3mKn 
a Mtun 

■ :.■ : Vi 

fta^sisfl 
ausio 1 

QOrVCHC 

zn-aun 

ZHH-P10 

zkboh 

m«vi 

*a -■■: '. 



>■,:■: 

154^ 



PWUUtM _ 

Slrui I O fhCB mi FWB Itrt-fli 
«• 5btf . Q iLa>i CTlfti 
4f >-j iC UdttSWI 

41 Ow *4yn mu wut *b r» jai 

« rWdfOiMuhmm 

« swiOr*airw:aRw«iwtiM4 4 

■ BwBKOim&inaL 

4 5£%H I O -UEP3 iTMa- 

-HDfl/fiWtMlM SEflK 

4fi i*v*^ip«- . iiwti 
* IffVwPbX^lUHrl 



ll Dm - I D-1 iljfrtu DoftjKi 
4d CPU -1-61 |£U tlottngl JiJIU 
M r»ilSUt;HMI 
II 'IW Suu 4AM ,;im.v 

P^rtrrJlilfTPMiaiilJlCeBK* 




nq 



S7H 
U5S 

}:-■■ 
K'A 

D72 
«?7| 



_ Sy* Cftil --fli™ Drw» |74J4J(i 

4 HqhPMt Pro; CMACflrt i^UHr, 

II hAtm CVDVltv I74S4HJ 

f* KrEwvhJtrkJittStnM 




4* '-.ij MU M 
K Jta HACM 

8 1d»%r Ptntfty r«w CH» c« 




3 4-Bri in h . 
HUMIPKHiUnj 

mt ■ «tdi t?nu t i2H wm 

1 M^mntviii-atMPu 

U '■./■>'»>1 iO-nWRl'il-SlEuUBi 
40 hy™cTYHB|t»£kJ. 



■ IT-IS 




IM ltt< 



ripMH 43 
■IfMSG M 
il o*i SG tV 






4H7 
4n« ti 

411(7. » 



Saw 

MUUV 

1111. 
(1HI IH 

4IF»™ 



211411 

l\\*t L 
ZH4H-I 
?H4*!i 

21C14 

fnffl-Ja. 

71HA 

j!*.*Ml 

J14HI 

(WU,<7-43 
J1QI 
»fl«7 
1*61 itf .J 

H'AjI'fl""] 

IfHtllfM 

Himij i 



r&4«1 [KOdi 
4Cfirk1 iSSOntl 

lUdil 1150-a.i 

■v ::i.> BXM 

IJI.DW.m iS&tvi 

BjSh] ii^Ri) 

U53&I iBSKi 

1|W>4 IIICN'J 

KPU1 LTCOi 

W(«.r iSSVs. 

*MU1 MM 

*«£.? iBOnJ'rilTr 

nsjii ij«>ui 

ir^n iirtm-'^OrtTfiidi 

aai«*i ir»ni 

:«U4ii iXflmr 

GUXkrf [MMMIBI ci.J 

— ST«I1C»MS 

XH4H HXMJ 
Hfci |4iOml1Ciii 
isM>t mcMi 

IfitMii ■?>»!■ I P !3lLD?i 

Kfi.4 I450itln1 

?!*W i4Xhi< WE 

1CE4M I451M 

i4iA«Hr 

liBOfintP 
IKCnsi <W6t 
|25*4jLPHMH 



1CL74F4 
lCff4l< 
lG»i4 

1C04.I 

«»! 

iOHi4 
ICQIri 

J»! 

UKil 
H4M 






-■>-.,;' -.v.. 
sn ;■-■■:' 

■JlKh'l.PCMH 
(ISBttDO 
■: 1 lFQpO 

■15*q,CiCrS 
:■•:, ,»;>« 
llMKiCUCfillRH4*ti 

l35rni . 

5S&J1IJI 

W»0W/ErKWS- 



:.-.■■ 

■■?:.! 

■L.H.i 
"ft* 

UJkH 




■H MJ &i *1 OuvM A«_, 

*wc»iriw*a(i*r 

P *%&n^ HI-& hJST th 

tfS*t LqjLCC'^ iH»W uw.ua 

■HWCsm^B^riia j ft 

■0lD-*Cjrv-WlJI .Lri I ft 

riD.*^-..vv, .V.IWJ r, 141 

? 1 1! 4 C.-,v.*.iv VC'tMU 1*5 

0-H &A Qi*. Won to*pp«HJ 49S 

MtuGn pa . EB 

tZ-hUQDL'ABpt lai^LMi- itm 

-. 1 CMJt A C-, ■EN-'. [IB! '.3%i 

Jftm*:4U«n i-rniio.^ -tw 



77C-1M 

:4r*"rt 



•iirrtiija in in 






-v; It 1 1 


HI 


l» 4 


"[.n* 51 
;.;-.!,-■ N 


H 
H 


ii 
if 

n 



A *M4*rtt IbHfltitfrA S^h U± 




1355 SHOREWAY ROAD, BELMONT. CA 94002 
PHONE ORDERS WELCOME -(41$) 5MS097 - Telex: 1760*3 



EEPROM 



28 ISA 24 204Sxa 16KE*PflOM 350ns ,. $8.95 



Digitalker" 



— —. nwQriCiHqjitM^pi^UVUmeM'Mi tI7«F«ak 
"rmAMWlMlM 




DT1050 Digrtalker 1 " S24.95 ea. 

MM54104 Processor Chip S12.95 ea. 

DT1 057^1.^ *■ mat ■*«* kn ijj ■ Mr m m w ism ..W 
Part No. DT10S7 ,. $11.95 ea. 



INTERSIL 



u top in 



■ icerw 

mmn 

niKPl 

mim$ 

■.■.■r ■-', 

fffllv* 

rincma 

rKJWO 

77J'«V M 

raiift 
7nsrv.«.i 

f7i4W 

riium 

m ru 
.nrwi 

PKMfl 



^iwiwPLii Dnt Hi t 

3-c L->i JLT) 1CU LVhi 

C 0-HPf hrt. DwlPi ItUMi Hi 

rr0f4 WgllCUh-jl 




rw'CcMvDk«xrLilMMBnU|i 

ir^LCDCi 

ii img 

irS c-QSteP<Hicn 

4 7uac S>WM*^D>4 XTLiI 
I.VIM CocrfcCJ 

■ Ch-n*4 Cw*CC 

4uviUOU; __. 

I CO *•'. Of Lb c 

■ >■-.- : . . ■■ ..-►.< 



J1* 
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74HD HIGH SPEED CMOS 



T4MQD 

7#aa 

T«CN 
74KUK 
r4*fM 

T4HMII 
r*<:i 
7*C1I 

7«37 



74JCU 
I«C/J 

:«n 
Htcn 

?4K,4 

74WJ5 
74hCH 

new 

7«1» 
7*tllJ 

74W1Z1 
W1B 

74HC1JJ 
■74HC1J* 
74MC1H 



:irH\y 

7*eiw 
T«n57 

74«1M 
T*CM 
MC1I1 
T*C.|iH 

;«iu 

74C1B* 



7+C17S 

r*l«l» 

74HC1I1 
74HC.BJ 

TWCIS) 
r4nClM 
f*Cl* 
74HE21 

rwcxD 

F4MQ41 

74JCT47 



:4ck 

74CC: 
7«34 
74CM 
T4C10 
74CII 
7100 
■■<X 

not 

74C43 
74H 
JKTi 
JHQ* 
74£B 
7406 
7*31 
74CB 
701 
7MSS 
7*ripr 



"EsmiH 



74C1S1 

74C1S4 II 

7.c-i r il 

74C1W II 

74CtEi II 

74DU II 

7CB1 II 

74CIM II 

74C1B II 

74D7] II 

l*£tU II 

.'*:■". il 

74C1B II 

74CIB1 || 

7-tClPS II 

r-4C271 II 

"*CJ« B 

f *C44 tl 



74ICS1 
74HM7 



74K3I || 3 4 



rnaa 
r*c»3 

74KSM 

7*K.i'rt 



■;■.*■-, 
■tf-H..7S 



74MMW* 
r*C4Wl 



7401 

TOr4 

7IOQ1 
7IO07 

f*C*B 
74C3Di 
TOO? 

nasi 



rtan 

fICWi 
74CS7? 

iKsa 



BC» 

HQ7 



LUH5i> 
UT3S1N 
L711JH 
IF»SN 



UDHH H 1S 
LUWN 14 in 



uv 

IL41?«>| 

-tuiM 



*ac* 

IPAlM 

LJHP 
■111* 



LMnddl 

LU71CM 

JttZJH 
UHW 
LMZJH 
LUr4ICJi 
LU-5--I 



U474M I 

IUI4MV I 

[U14UC-". I 

LiH4W If 

U4144SN 14 

UUi4«h II 

UIIIT1N U 

uuiiTa ii 

LH11T7HS II 

U41HfJt II 

L M-.. 'i :4 



3OS06 II J« 



UC70I 


II 


»L-:n 


(4 


U«?TF 




neuriii 




LKSOh 


N 


LttrSO 


14 


LW?S07U 


N 


LMNJTK 


1 


LM79»1 




L(C»CK 


H 


uama 


t 




1 


LUniiH 


1 


JHJIV4 


II 






LVKHOl 


il 


rV4!3tA 


u 


K4I51MS 




■OttHM 


1 


UISKN 


t 


XMia 


1 


«U5i 




iMM 




HtUA 





rwr 
mrr 
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[ ELECTHONtHl 



HAPPY HOLIDAYS!!! # J 



ELECTRON IC3 1 



Commodore Accessories 



RS232 Adapter 
for VIC-20 and 
Commodore 64 



lb* JE232CK dm connadkxi of stondin) Metal RS232 
printer*, modem*, etc to your VTC-20 and C-64. A 4-pole 
switch aUowi the MINIM lull Df Ins 4 control tines. Com- 
pMs rnstaJtalion and operation InstnjcUon* included, 
■ Plugs into User Ran ■ Provides Standard RS232 signal 
revets * Uses & signals (Transmit. Receive, Clear to Send, 
Request to Send. Data Terminal fteady, Data Sel Ready) 
JE232CM S39.95 




VOICE SYNTHESIZER 
FOR COMMODORE VIC-20 AND C-64 

PtugJn — Talking in Minutest 
JE520CM. IHEW Sotmmrm-i— riahO . S99 95 



TRS-80 Accessories 



Jt' frtk MPI 514" DISK DRIVE 

VxZmmm\\\\W S'tfcd ■ Singlu-'doubro doniily - Full- 

^^^^F included " Yifcigh.L 3.7 Hj». 

MPI51S $69.95 

EXPAND TRS-80 MEMORY 

TRS-80 MODEL I, III 

Eo*M«»Ti»»Mmp«**Hhi^^iMU4590lLfCM1S'4liSl l W Dynamic 
AMI* and Oocumwfli Bon tar ee m waawi Want i l K mim«l*«i Ek- 
pwto Wirtm Lir bi wpmdid to hk *w J K* ModH Chti ur 

»ip«nd»0 fVra- I OK id 4KK using ? Kfl-. £ j-h K* unil narand gOn-mriaV E* 

TRS-1 6K3 200ns (Model lit) $5.95 

TfiS-1 6K4 aSOn; (Model 1> $5.49 

TRS-80 COLOR AMD COLOR II 

Eijj b npia* Kfl ■«<nt* COmDUM w»th & *Kh *161.J,-H) ftOOAIj I4K 
Dynvwc RUU ind dMumtoLttMy taf onnwi*ari C an nu la TRS-aO Caka 
CoflVukn «tnD.E PTliWIlG [xqiK board* 1g JJk W» cwwti 
TPS-30 Cot* CampuH* U «S tlft fUji COS or OS-* *tgutr*d ID iMn 
M «4K IUU on M CQmnAtl 

TRS-64lt2 59,95 

UfKfat*! TRS-80 MODEL IV, 4P Update} 

Ea^E,ntU.r^rtp5™ca"p!»ufw.H THE- &IK-? iff W 4tWH-2D(H»*vil 
MKOjtncntactUUij mS-6>*^jHy.a0«ft J 1 Wt phrt PHLtNjh ind dOCu- 
wrWrtffi *a* ECnw w on. 
TRS-64K-2 fxppnftalieMrvpnnillKWK orMedrilv 

TRS-6 4K-2PAL Ej-pandi UwM IV [w/lUck A Whdu. 
Wo~taf.w^> Irpm *4X to 1MK $2"3.95 

• TRS-80 Model 100 * NEC * Olivetti 

Easy to tmxiill Ucchjtt plug! r«jfii nto tit vxW fromwj mttrnor/ ri Es, 
nctwili Triro* vnoAAi ■** ncHH your memury to m I yj eaoKu> 
CvripiM ** niKkjtf and dcciimaanlalan le* rtmUton 

MIOOW [TO-HMoM iMEip*f^**h . . SW « •* v 3/171 H 

MECKfl LMC KJMlAJ $M « *+. v Jfl Jt *S 

OM1DK [OlMHMIO] KB.IS «■. urX^ri.H 

TANDY 200 

Eur la MnuiH inedut* pkiqi tnght inu nv »ck«i if<r*»*rtg Ffn-nw* m 

HK intrB-rr«n,ii C3tn&*» H iOi nStckjl*. »m dc^LminUloo Par iniLt'Olion 

M20DR |T*Tdy HO Eipm«M| S99.9S ea. Or 2^Slfi9.9S 



PROMETHEUS MODEMS 



Intelligent 1200/300 

Baud Modem with Real 

Time Clock/Calendar 

The ProModom Is a Bell I'U'A 11200/300) Intelligent 
sland'Olano modem ■ Hayes command set compatible 
plus an additional extended command set ■ Shewn with 
ajpli&niimarit: dlarjloy option. 

PM12Q0 HS-232 Stand-Atonc Unit S299.9S 

OPTIONS FOR ProModem 1200 

PM-COM iPtdCq-i COinmunialra' SS*M™j ,% 79.95 

Ihh *p«sry OfWHing S*3*pn - 
*Up*fl P*«>OS ff CWM - D( 
OV PCDOSotMSDOS 

PM-OP512K rt^ffi-n^cii^BudrCflw S12&.95 

BUF512K iSlKHMHoitorPU.OP5.i2Ki S 54.95 

PH-ALP mahinun^fpc &^at«ri S 79,95 

PM-Sa*ci*l*2 .iiviotj«iPwot>5i2K 

GUP51 K ttxi PMJ'AlPi ... 52 : ' 9J.9S 



DATA BOOKS 




Kb ^ 









Ccmpjbje* ur* 4 IC75 EUqnl 


»013 


ItoWWmon «(M< SupcW 0*Jrt flO^S EMDMI 


210*30 






UEftUHsmffOHnni 


SDMI 


flllMll rnHH'UlUll ulllfllW^n iii|iiiiiMipTlllfllf|flllJl 

; v&u-*.* lis ts (jjin 



|C Dtb hA 9flt (1PS4) *M.B* 

VCjtUiT^i I i I IJ4BSWQKI 

fin^H'irii ill MucAii a ra poaje* tw ind GOiOMtmis 

TM <KMM I«C. T4L S. A4 US Bid ALB- S*n*« 4tM«. VM 
WMi4HC ) ?*HC > S^HCT I T*MCT K ' ~ 



« * . . . APPLE Accessories ***** 



GIVE YOUR COMPUTER „ ( 
M A GIFT THIS SEASON... A 

A VOICE! 



Voice Syntficsiiera tor Apple, Commodore. IBM (. RS232 Computers 



JE520 VOICE SYNTHESIZER 

FOB COMUOOOtc «. VK-I0 - AWli >, U+, Ik 




1^^-hMK .n4r W * 



JE52DCM 
JE521TO 
JE52I 



mp>T ch^» Chhi. ■' '. I ■ y, 'ft ., ■ ■. 

COUWOPOHE M or VIC-20 



Qu^f^ II 



5 H IS 

t 9.55 

. t IMS 





APPLE II, 114- and |h 








u»cv SynthPiaarlor Appta 1, n+ or lh lhowhi XtUHwrt 

T*JCf>'j9-Sp«Kr| Pl^n/wn lor App*»- II, II t W WbiV- "St*-:.. . 






J€S?3TS 
J£573 




* MS 



JE520 VOICE SYNTHESIZER 

" Oft ahy RS232 COMPUTER 

■bw j£43D * p^i iftt* 9rT# \tm i *i u bt "-*r- *c»o 

MS pD^utV AbCrMADnuttri w«i W« uwpl Vti akw^tvcl 




jLfSa CWM WD*e« 5.Tnth*iu«f tor IBM Of RS232 COmcKrtun ■ 
JE535TS Tiii-knSp»wcft Ppagram tor IBM ii V Dn>;. . . 
JE525 IHWHSM2 lnterf»c» Uoduta. 



. S199 35 
$ MS 
-it If. K 




ft 1 * 



m 



Fiv.br 12EK RAM Card 

SolhrtrePmsr*™..' fo, flp p | e ||, ||+ and lie' 

Ttm JCHt ii nmcMn^f cornpibt4i wt*i tm APE** ■ lltquut Ciro pnj c*i bf 
ma»d >r*r M K'n>vt tfiipl t»fl Da urt« Mh i tiiiVtt'd ifc card l»* X6tB 
™ni no mca-rcjiicni Id toj *jipH comhAK F.y» Hly *cr" 
mcMcM l*irrs)*y UtvM4t> , htn[ Sylt**! uAMW*, di*>W»m d 
*^*iic*ibfL<^3 3,CP'Winriii(>fi*Riiiri' *it? itJiy'tr KJ! 
MJh irVKivefcM. 

JE563 (Expand-A-RAM} $119.95 

L f lEOb1l^Wlli? Apptesuranoe Diagnostic Disk Controller Card 
Prvwitt Cr*at\9*l For Apple II, II + and Me* 



ThtjXiTTMr^t 



.*-, j Amah - im tr 

.♦r TT» JetllT -.I ruin 



:r :::iii!Jii' 



0!-iflC*tk-iTffills 



JES77 fDRV-1/Appt«uranc« 111 , 569,95 



Parallel Printer Card 
For Apple 11,11+ and tfe* 



j w fonrN*Mi 



FDfitHAKi I'd »aet mhan apunu'wj *vn*m» «ts Ht>in 

' « ■- in«JJ|-Tn«^c*0'i»*)icp»xlr:<;«r^u j < atr'li»» 

n ■>■ nr-conlov4 *?* W KtrWfdt " i-Ktmri 

m *x*jd» -HlW) K7HTI ccfV £n v OFF. h,bau» 



JE5SQ (PflT-1) S59.95 







Parallel/Serial Buffer Card 
For Apple II, 11+ and lie' 

XOHT^ l I— p * i up la tfHtit Mi 

itUHrHDm 

If iVtUCMfrx 



JEB83 (P/S BuftVI $79.95 



Jameco's New 1986 Catalog! 

Filled with New Products, Reduced Pricing 

and Valuable Pin-out Data. 

Send $1 Postage for FREE 1986 Jameco Catalog! 





Jb ieco 



VtSA" 



1355 SHOREWAY ROAD, BELMONT; CA 94002 
ss PHONE ORDERS WELCOME- (415) 592S097 - Telex: 176043 



IBM Accessories 



IBM PC/XT Compatible 
Keyboard 



I i it ! [ 11 1 1 IM 11 



I8M-5151 cEfljui iim n ia 



.5129,95 



Additional Add-Ons Available! 



MEMORY EXPANSION KITS 

IBM PC, PC XT and Compatibles 

Tht BM64K UK Mil txiWH Itmery n B4K Gj* inciremwnEi Tin KH i| vnc** 
to -ni^Jl - iuH IP.HH h*9 - MKRAM cHT»*n irnprcvcUd kkMU IrtdMt 
ITU 2fl'0i/DiOir«ilth*i &wnranxi 3«^rriori|*Mrt *V>ud«! 

IBM6JK (Nine 200ns 64K RAMa) $7.95 

IBM PC AT 

Each N/ WDft car*|r>m* <MIT> fun* 1 ?AK«VtfuarrliC RAhii xnQ dOAmWlUUen 



bruflMriiHi 

IBM128K (Nine 200ns 128K RAMs). 



S43.95 



m 



IBM PCXT Equivalent 

130 Watt Power Supply 

UPGRADE YOUR PC! 



■ Inpul: 1 tOV S SOHi - Oulout: +5V0C U MK -5VOC a 
0.SA. + 1 2VDC 6 4 2A, - 1 2VDC « 0.5A ■ Rug OOmpaSrjtll 
connectors ■ Fits Into \BM PC • Weight: $ Ins. 

IBM-PS $99.95 



Prometheus Modems 

The ProModein 12Q0B/BS is a 1200/300 baud modem 
card which plugs Into IBM PC and XT Provides a third 
serial Comport. Two versions available: 12O0B (wiLhoul 
software) and 12O0BS (with sotlwarel. The PM1200BS 
is supplied with powertut MITE communications software 
from Mvcroft Labs Software avQilablo: PC DOS or MB DOS. 

PM1200B (wmwut Softwtwj. S239.95 

PM1 200BS (with MiTE Software)* $274.95 



c>'" 



DISK DRIVES 



N EW! QUALITY APPLE New., 
COMPATIBLE CARDS 

For Apple II. 11+ and lie* 




Documentation 
included 

RFD480 (Remex 5V DS full-lit) S69.95 

FOSSB fleac Su'DS hair-htl S99.95 

SA455 (Shugart 5V OS haB-hLI. . . . S99.95 

TM 100-2 ITandon ■:■-. OS Ml hM S99.95 

JMR S'A" DISK DRIVE ENCLOSURES 

Complete wlthj power supply, switch, power cord. 

hjseholder and connectors 

DDE-1FH n'Miei ■ lu-Lht s^- icppv i-rr.*i . .% G9.95 

DDE-2HH iHou*«?jviir-N 5^" ~ rt 

laOOvdanVi - .wl-cali. , , , , , , , I 7B,BO 

HDDE-1 FH im«j«. i n*rd d^j Si 99-95 



General Application Keyboards 






Keyboard 



■ SF^T keyBwitchea * 20 pin ribtwn cable connection 

■ Low tjrcflle keys l Fealuros: cursor controls, control. 
caps ilockt, function, enter and stiifl keys - Color (key- 
cape): grey * Weight: 1 lb. ■ Pinout incl. ■ Size; 13t."L x 
«K|iiH 

KB54 S9.95 




74-Key 
ASC.I 

Cherry y 
Keyboard L_ 

- 7-bit parallel ASC^t ■ Full Upper Case, full Lower Caee 
except I. m, n.oand p. ■ Cuf$or kerypad + SPST mechani- 
cal koyswitchee ■ iV6-p<n header connector ■ Color: while 
■ Size: lflixe'^ii i L *'H - Spec Ifrduded 
KBB201 nsoOmmMmbrnt) . , , . + . $14.95 



UV-EPROM ERASER 



achipa-21 Mlnutuvl 



>$^ 



I 1 Chlp-15 MlnutM | 



EraMsaliEPROMii EraH3upla3ch.ipa*iuriiri^l nvinajtosn chip 
in iSminuittk W^inlair»4tonsUinLo>;pOiiJJBdi3tanooalonoit*tri. 
Special contfudiw foam liner cum ma. Its sialic buiU^up. &Uill'in 
Wtoty UX* to pTtfvvnl UV o^pOHiro. Compocl - onl-y 9 DOT- X 
3.7'0"W x 5.60TH Compltotfl vflWi hoHmo iray tor 8 chip*. 

DE-4 UV-EPROM Eraser. $74.95 

UVS-11EL RepJacoYTientBuii. ...,„.. $17.95 
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SARATOGA 
ELECTRONICS 

ORDER TOIL FREE 

800-621-0854 ext.245 
•SPECIAL* 

MLJLTI OSH* COMPUTE* CASE 
************* 

EtaacV Ifcr Tfaur Beat KB 
DBmgns and ^pLication 
Includes: 
*130 Matt Linear Power 
Supply (115/230V) 

*Power Connectors for 
Floppy or Bard Drives 

*16 Haiti User Ports 
W/Attached PCB 

♦Two Cooling Fans UV") 

♦External Fuse & QU 
Type Filter 

*5' Power Cords 

$69.95 ea /or 2 for $120- 

Limited Quantities 
Order Part # 816/40 

DISK DRIVES 

TEAC 55B Disk Drive (£lT) 
$79.95 

APPLE II (^BT) Disk Drive 
$84.95 

INVENTORY CLEARANCE 



2716-450ns 

2764-250ns 

4164-150ns 

41256-150hs 

8088 

74LS374 

4585 

74BC193 

74LS244 

LM35CK . 

Power Cords 

1 2380 Saraiogs-Sunnyvaie 
Saratoga CA 95070 
jKaj,. JOS 446-4949 
SJJP F a>': t408< 253-85"' 



1.75 
2.25 

.75 
2.45 
4.00 

.59 

.25 
1.00 

.59 
2.00 
1.49 
Road 



^nf-vJIitc 



DEVICES 



PERSONAL DEFENSE AKD PROPERTY PROTECTION 
UTILIZE SPACE AGE TECHNOLOGY- 
CAUTION THESE DEVICES CAN BE HAZARDOUS AND MAV SOON 
BE ILLEGAL. 
P OCKET P A IN Fl ELD G E N ERATO R — IPGSO 

Assembled $64 so 

IPG5 Plans $8.00 IPG5K Kil/Pians .... %H .50 

PHASOR PAIN FIELD CROWD CONTROLLER — PPF1 

Assembled 525000 

PPF1 Plans $15.00 PPF1K ...KiuPljns.. .(175.00 

BLASTER ■ Provides a plasma discharge capable ol puncturing 
a ran. Produces a 100.000 WATT PULSE. 

BLS10 ASSEMBLED $89.50 

BLS1 . . PLANS . $10.00 BLS1K . KTIfPLANS , $69.60 
PLASMA STUN GUN - Very intimidating and arffirjti** 5 to 10 
ten 00.000 VOLTS 

ITM10 ASSEMBLED. . $99.50 

mil ..PLANS -S10 00 rTMIK KIT.PLANS . 569.50 



■ R UBY LAS ER HA Y G U N - Intense visible red beam bur ns a n ri 
welds baidest of metals MAY BE HAZARDOUS. 
*f RUB3AM Parts Available for Completing Dev/ce$2u 00 
a CARBON DIOXIDE BURNING, CUTTING LASER - Pro 
; duces a continuous beam ol high energy MAY BE HAZARDOUS. 
> LCS All Parts Available tor Completing Device S20 00 
; VISIBLE LASER LIGHT GUN - produces intense redbeamtor 
■ sighting, spoiling , etc. Hand held complete. 
I LGU3 Plans SiO.OO (Kit £ Assembletl Unlit Available) 

1^1 IR PULSED LASER RIFLE - Produces 15-30 watl infra-red 
pulses a 1 200-2QOO per sec 
LRG3 All Parts & Diodes Available 510 00 
BEGINNERS LOW POWER VISIBLE LASER - Choice of 
red , yellow, green — provides an excellent source of monochromatic 
light. 
LHCZ Plans $5.00 LHC2K Kll $34.50 



■ SNOOPER PHONE — Allows user lo call his premises and listen 
; in without phone ever ringing. 

: SNP20 Assembled $89.50 

S SNP2 Plans 59 .00 SNP2K Plans/Kil $59.50 

M n LONG RANGE WIRELESS MIKE - Miniature device clearly 
transmits well over one mile. Super sensitive, powerful. 
Ti MFT1 Plans ' S?00 MFT1K. PlansJKil $49 50 

9 WIRELESS TELEPHONE TRANSMITTER - Transmits both 
sides of phone conversation over one fnile.shuts oft automatically. 
VWPM5 .. Plans 58.00 VWPM5K Pfars/Ki! $39.50 
PWM5— LONG RANGE SUPER EAR WITH WIRELESS 
ATTACHMENT 
PWM5 . . . Plans . , . $1 0.00 PWM5K . . Kit . . $139.50 
PWM5Q Assembled and Tested $169.50 






Our phone is open lor orders anytime. Technicians are available 9-11 
a . m . Mon-Tnurs for rhose needing assistance or i n for matron . Send 
SI .00 lor catalog of hundreds more similar devices. Send check, cash, 
M0. Visa. MCC0D to: INFORMATION UNLIMITED 
DEPTR8.PQ Bo«716 Amherst. N H 03031 Tel 6O3-673-4730 
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SMASHING VALUES! 

• TEXAS INSTRUMENT 99/4A VIDEO 
MODULATORS. (Tl No. MDPVA-3410). 
MGOSe $1.39 

• 2SAH NICAD BATTERIES (uud-eltin), 
MGOJ9 $3 M 

• CHANNEL 3 (63.SMHl}-S0db NOTCH 
FILTER. MG040 $i.95 

• 4" DIA 1 AMPA4SV SOLAR CELLS. 

MGM1 $1.99 

• FS9 CABLE TV PLUGS. MO042 •* 

• AA NICAD SUPER DEAL. NEW. 

MG043 TS* 

• ADAM CASSETTE DIGITAL DATA DRIVE. 

NEW! MG044 $3.95 

• ADAM DISC DRIVE LINEAR POWER 

SUPPLY. NEWI MG045 $5.9$ 

• ADAM KEYBOARD (cablrHtwl with cord). 
NEWI MG04S $7,95 

• HITACHI VCR CLOCK/PROGRAMMER 
ASSEMBLIES. MG047 $1.93 

• HITACHI VCR UHF/VHF COMPLETE 
VARACTOR FRONT END. MG044 .... $14.9$ 

• CABLE TV DESCRAMBLING TECHNIQUES. 
OUTSTANDING 5* PAGE BOOK. 

TA439 $12.95 

Our tales! bargain necked tlyers- 
rnPPI thousands ol surplus specials. 
kllppl unusual items & hard lo find 
■ ILL. parts.' Circle ihe reader inlor- 

mation card now. 



asiTicio 



ELECTRONICS 
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NORTH COUNTRY SHOPPING CENTER 
PLATTSBURGH. NY 12901 

Check with order please. VISA £ Mastercard 
OK. (Sorry no C.O.D.'sl Add 15* for UPS & 
handling. (Excess refunded) NY Stale Residents 
add safes lax. Our telephone order desk never 
closes. 

CALL 1-518-561-8700 

CIRCLE 270 ON FREE INFORMATION CARD 



H.H.'HH.'I 




Free 

holster 

with 

purchase 

EQUALIZER 

■ The ultimate noR-lethal defense 
weapon. 

■ In five seconds can immobilize your 
attacker, even through heavy clothing. 

• Discharges over forty thousand volts 
of electricity from a nine volt nickel- 
cadmium battery. 

■ $49.95, Mass 5% sales tax, $3.00 
shipping and handling. 

1-800-225-5800 

FOR ORDERS ONLY 

617-871-5611 
FOR INFORMATION 



Cameo Enterprises, Inc. 

P.O. Box 63, Accord, MA 02018 
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You Are Not 

ALONE! 



IRS OSHA FCC 



STATE S 
GOV'T r^ 



LOCAL 
GOVT 



EEOC CONSUMER FT C 
ADVOCATES 



If you think that being in business makes 
you INDEPENDENT, think again! 

Consumerist9 and government agencies 
are your silent — but greedy — partners: 
AND THEIR SHARE COMES FIRST: even 
if you don't make a profit. 

WELL, YOU DON'T HAVE TO 
FACE THEM BY YOURSELF 



JOIN NESDA 

AND YOUR LOCAL & 

STATE ASSOCIATIONS 

Send for more information to: 

NESDA, 2708 W. Berry St. 

Fort Worth, Texas 76109 






THE FIRST NAME IN 
ELECTRONIC TEST GEAR 




' 



20 MHz DUAL TRACE OSCILLOSCOPE 

Urisurpa&frfrct Quality ai an unbaataolo- prrco. the Ramsey oicillo- Aaaa*^ 

itope compare* to Dinars coMitnf} hundfeds mo.ro Features include JDjHR^*^ 
e component lasting circuit lor tosisior. capacitor, digital circuit and rwjn ^^v tw*. w 
rjiusiL' filing • TV video 3ync filler • wide bandwidth & high sensi- rvct*= "v^hi 

nvily « miernel graticule * front pane') (face relator * Z axis- * high (tOCAQfi 

sensnnvjly *■/ mode * legototnd powar supply *' built-in eaimrmor iuDSf 
* rock solid triggering 

' USA—Add SiO.OO per unit tor postage . overaeas orders add 15* 
of total order for ir»L*ted surface mail. 



RAMSEY 0-1100 
VOM MULTITESTER 

Compact and ■ c I ■ a ti I r- designed ■■- 
service a wide ^araoly o1 eQuipment 

Features include • mirror back 
scale * doutiie-tttweie^i precision, 
movmg coil * double overload pro- 
tection • an irjea.1 low cost unii lor 
the boginnar or as a spare back-up 
unit. 




$ 12 95 




I 




45 MHz DUAL SWEEP OSCILLOSCOPE 

Tr*a Rnmioy 623 ta a dun I lime tHie. dnrayud sweep un>i iPvui include* 1 tHiUL-m 
ai'jrai aHay line ;o permit clear viewing during vary inert nie limes or high *<v 
Quency nWmolorma Oirnjr [n3ltir« i-nfudo. variable Inflow riOltfOfl ■ ?0 CflU 
Bralad tweep 1>ma ranges from DSi/d'ivloQSjiS/drv * lully adjustable unocp 
l>mo • X5 swflts magmric-alten * tvwe trigger sources, CM i, -kHz ONE EXTtrruU 
anrj i NTarnal I V n*od«l ■ TrOnl p*rt*l K-y opcraiign Z lm ir*puE ■ aurn d iTcr ■ 
onca ol CH 1 and CH2 waveforms Displayed as single trace * sweep gale inc 
sweep ou!pul ■ aulo foeu* » single swwp 
'Same as urwr to id! 



$669 95 



NEW RAMSEY 1200 
VOM MULTITESTER 

Cnec* trBnuitors, diodes ano 
LEDs with this professional qualrly 
meter Otfirtr features include, 
decibel scale * 20K voll metering 
system ■ SW mirrored scale * 
polarity switch * 20 measuring 
ranges ■ safety probes • high 
i m paci pi as h c case 



S. 



last lea 
ballery 



$1 9 95 




RAMSEY 0-3100 
DIGITAL MULTIMETER 

Ftaliabie, accurate digital mea- 
surements al an amazingly low 
cost ■ in- fine color coded push 
buttons, spends range seleCsjQn 
• abs piastre tilt stand • recessed 
input jacks ■ overload protection 
on all rang-Es • 3tt digit LCD dis- 
play with auto zero, sulo polarity 
& low BAT indicator 



Eesl leads and 
baltiry included 



54995 




CT-70 7 DIGIT 525 MHz 
COUNTER 

Lab quality ai a bre-a nt h r r?uy h price. Features 
* Irequency ranges each with pro amp * duet 
selectable gatn times * gale activity indicator 
■ SQrnV fffi 150 MHi typical sensitivity * wide 
frequency range * 1 ppm accuracy 



$11995 

CT-70 kll 

BP-* npcsd pac*. . 



wind Includes 
AC adapter 



$99,95 
MS 




CT-90 9DIGIT60OMHZ 
COUNTER 

Tne most versslUe tor [ass than $300 Features 3 
seractablegate limes ■ 9 digits • gate indicator 

* display hold • 25rnV{5> 150 MHz typical sen- 
sitivity • 10 MHi timobase lor WWV calibration 

• i ppm accuracy 

wired include* 

AC adapter 

CT-M'klt $129.95 

CV-1 Q 1 PPM Oven lJm«»36 59.« 

ap-4 rucad pack . £.95 



S14995 




CT-125 9 DIGIT 1.2 GHZ 
COUNTER 

A 9 digit counter mot will outperform units cost- 
ing hundreds more. ■ gate indicator • 24mV rjB 
150 MHz typical sensitivity • 9 digit display 
• 1 ppm accuracy • display hold * dual inputs 
wilb praampa 

wired includes 

AC adapter 
BP-4 nicad pack a.95 



$ 169 95 




CT-50 8 DIGIT 600 MHz 
COUNTER 

A vofsatilo lab bench counter with ophonal 
receive Irequency adapter, which turns the CT- 
50 into a digital readout lor mosl any receiver 
■ 25 mV fca 150 MHz lypiral sensttivity * S digrl 

display • 1 ppm accuracy 



«169»5 



wired 



CT-50 kil 

RA-t receiver adapter nit. 



H3SJB 

. . . 14.95 







DM-700 DIGITAL MULTIMETER 

Prblusgi-onalquaNlyat a hobbyist prica. Fea.- 
1 g res i n c I ude ?6 d iflorenl ranges an d S func- 
tions ■ ? dlgjrf Inch LED display ■ auto- 
matic decimal placement * automatic polanly 



$11995 

DMTOOkn 
MP-t prob« set. 



wired includes 
AC adapter 



PS-2 AUDIO MULTIPLIER 

The PS-2 is handy For tiigh resolution SudiO 
tesotution measurements, multiplies UP In he- 
quency * great lor PL tone measurements 
• multiplies by 10 or 10O • 01 Hz resolution & 
buifi-in signal preamp/conditioner 



PR-2 COUNTER PREAMP 

The PFI-2 IS ideal lor mca spring weak signals 
from tO lo 1.000 MHz • flal 25 db gain * BMC 
connectors * greal for shitting flF * ideal 
receiverrrv preamp 



S»9 r 95 
4.95 



$4995 



$4495 



PS-IB 600 MHz PRESCALER 

Extends the range ol your present counter to 

600 MM; ■ 2 Stage preamp * divide by tO Cir- 
cuitry * sensitivity; 25mV @ 150' MHz • 8NC 
connectors * drives any counter 



wired include* 
AC adapter 



*5995 



wired include* 
AC adapter 



PS-2 kit WM 



PS^I B kit *4&,»5 



ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna — BNC plug .. S B.9S 
High Impedance probe, light loading . .. 1G.95 

Low pass probe, audio use 16.95 

Direct probe, general purpose use 13,95 

Till ball, lor CT-70, 90. 125 3.95 



PHONE ORDERS CALL 

716-586-3950 

TELEX 466735 RAMSEY CI 



TERMS. * satisfaction guaranteed • examine tar 10 days: if nol pleased, return in 
original lornt lor rilund • add G'l lur shipping and insurance Id a maximum ol 
$10 0D • overseas add Itffl lor surface mall • COO add 52 50 icon in OSA onivl 
• orders under S15 00 add SI 50 • NY residents add 7'= sales tax • 90 day parts 
warranty on all kits * 1 year parts £ labor warranty on all wired units. 

|^ .. ,-1 RAMSEY ELECTRONICS, INC. 



M Jil=lS^= ¥ 2575 BairrJ Rd. 

I Penf ield. N.Y. 14G26 
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DESCRAMBLER PARTS! 



We stock the exact parts, PC board and AC adaptor for Radio Electronics 
February 1984 article on building your own Cable TV Descrambler. 

*701 PARTS PACKAGE $29.95 

Includes all the original resistors, capacitors, diodes, transistors, 
integrated circuits, coils, IF transformers (toko BKAN-K5552AXX). 

*702 PC BOARD $12.95 

Original etched & drilled s>)k-screened PC board used in the article. 

*704 AC ADAPTOR s 12.95 

Original (14 volts DC @ 285ma) ac adaptor used in the article. 

S°P°E"C°I"A°L"S 

BOTH #701 &#702 now $ 39 

ALL THREE #701, #702 & #704 .....kow S 49 



^?lj I? |? Reprint of Radio Electronics article (February 1984) on Building Your 
A J\£l£l Own CABLE TV DESCRAMBLER with any purchase of above. 



AC ADAPTOR 

9 VDC @ 500mA 



PROMS4kx8 

P2732A (21V) 



55.95 



S3.25 



ADD $2.50 SHIPPING AND HANDLING 
$4.50 FOR CANADIAN ORDERS 

WE ALSO OFFER QUANTITY DISCOUNTS 
ON 5 OR MORE UNITS 



m 



ORDER TOLL FREE 
1-800-227-8529 

inside MA 617-339-5372 
VISA • MASTERCARD OR COD. 

Call or write for a free catalog. 



J» 

€L€CTR0fllCS,lflC. 

P.O. BOX 800R MANSFIELD, MA 02048 
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the Name You Can Trust in 
> Electronic Test Equipment 

CALL TOLL FREE 1 -800-543-4330 

(IN OHIO 1-800-762-4315) 
(IN HAWAII OR ALASKA 1-800-858-1849) 



HUJM 




AUTO RANGING 

DIGITAL 

MULTIMETER 

■ 3li digit ■ Auto polarity ■ Low 
battery indicator ■ 10 amp AC-DC 
currant ■ Continuity buzzer ■ 2W 
k 5¥t" x 1%" ■ Carrying case 



Included 
#72-058 
$49.80 1-4 



$4495 




35 MHZ DUAL TRACE 
OSCILLOSCOPE 



5 -r $ ^r % 



a TWO High Quality 10: t probes Included 

■ Backed by our 2-year limited warranty 

■ For specifications see MCM catalog 



#72-330 




111 




DROP PROOF 

DIGITAL 

MULTIMETER 

■ DC input impedance 10M ohm 

■ Shock- mounted LCD display 

■ Overload protection ■ Auto 
polarity ■ Backed by our 1-year 
limited warranty ■ For more 
specifications see MCM catalog 



#72-057 



$2Q95 




20 MHZ DUAL TRACE 
OSCILLOSCOPE 

■ Two High Quality 10:1 probes included 

■ Backed by our 2-year limited warranty 

■ For specifications see MCM catalog 



#72-320 



$389 95 



**'• 







TENMd* 
DIGITAL 
LCR 
METER 

■ Measures Inductance, 
capacitance and resistance 

■ L= 1 Hto200H, C= .1 pfto 
20IVF, R= .01 ohm to 20 M ohm 

■ Carrying case included. 

#72-370 



$14915 




TENMA+ 

15 MHz DUAL TRACE 

BATTERY POWERED 

OSCILLOSCOPE 

■ TWo High Quality 10:1 Probes 

included ■ Backed by our 2-year limited 

warranty ■ Internal rechargeable batteries 

provide 2 hours of continuous operation 

without the need for any outside power 

source. ■ For specifications see MCM 

Catalog 



#72-335 



$48995 



MICROWAVE 
LEAK DETECTOR 



■ Used to 
check door 
gaskets, 
hinges, etc. 
for leaks In 
microwave ovens ■ Not 
intended to be used as a 
certification instrument. 




*7.eo 



#72-220 

$R25 

%0 lO-UP 



TEMMdr COMBINATION 

FUNCTION GENERATOR AND 
FREQUENCY COUNTER 




■ 6 digit display ■ Output 
range: .2 Hz to 2 MHz 
seven ranges ■ Counter 
range .1 Hz to 10 MHz 

■ 5-15 Volt TTL and CMOS 
output ■ Wave forms: 



Sine, triangle, square, pulse, and ramp. 



#72-380 



$21990 



BE SURE TO CALL 
FOR YOUR 
CATALOG! 

OVER 

6,000 

ITEMS! 




We Also Have., a full line of test equipment, 
computer accessories, telephone accessories, 
speakers, television parts, flybacks, yokes, switches, 
fuses, lamps, capacitors, resistors, cartridges, styli, 
wire, CATV equipment, and many more. 
AT THE LOWEST PRICES ABOUND! 



• 510 minimum order SI 00 charge lor aiders 

Terms: under sio 

- S?0 mi rum urn cnar 05 card Of d£H 

• Orders snipped UPS COD 

• Mo*i orders shipped within 24 hours 

• Sales oHice open 8 30 am to 7 00 pm Saturdays 
iQOOamlctSpfn EST 

■ For prepaid orders add $3.75 For stopping and 
handling 

■ S-notiid shippm-Q & handling chores oncecd $2.7&. 
ih*? taiente dye will tw sen! COD 



[Mail*rC4Klj 



^c9 



MCM ELECTRONICS 

A DIVISION OF PREMIER INDUSTRIAL 
858 Easl Congress Parfc Dove 
CenterviHe Qtiio 45459 
513.134-0031 

SOURCE NO. RE-161 
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TOLL FREE 

800-854-8230 

CA Residents 71 4-558-881 3 



OUR POLICY 

• Surcharge for VISA or Mastercard. 

■Volume purchasing agreements available. 

•Orders subject to avallablity. 

•Pricing subject To change without notice. 

•ACP Retail Store pricinp, may vary. Not responsible lor typos. 



T l I I I 



J_LXLJ_L 



i i i i i 



USSS PRICE BREAKTHRU 

Retail Value $5000 
Save up to 60% 

ADVANCED XT 

ACP PRICE 

NOW ONLY! 

$ 1695 00 

Monochrome Monitor Included 
10 Mb Hard Disk 

ACP has sold over 2,000 of this system 
to major customers including Rockwell 
Int'l, Hughes Aircraft and Emulex Corp. 
See for yourself why these customers 
prefer the Advanced XT over the IBM XT. 

BASE SYSTEM CONSISTS OF: 

• 256K Expandable to 640K on 
the Motherboard. 

• (1) 360K DS/DD Floppy Disk 

• Serial & Parallel Ports 

• Deluxe Keyboard w/LED's 

• Mouse with Software 

• LCD, Lightpen & RF Ports 

• RGB and Mono Ports 

• VLSI Circuit Design 

• (3) Expansion Slots 

• Ergonomic Design & Packaging 

• GEM: or PC Works Software 

• 90 Day Warranty 





SYSTEM A 

(P/N BDACPIOO) 


Base System (See Left) 


$ 995.00 


SYSTEM B 

(«N B0ACP1Q1) 


Base System Willi additional 
Floppy Disk Drive 


$1099.00 


SYSTEM C 

(PJM BDACP10S) 


Base System w/12" Grn Monitor wfTiR & Swivel 
bass and additional Floppy Drive 


$1295.00 


SYSTEM 

(P* BOACP103) 


Base System w/RGB Color Monitor w/Tlll & 
Swivel base and additional Floppy Drive 


$1495.00 


SYSTEM E 

(Fffl BCACPtW) 


Base System w/IQMb Hard Disk and Green 

Monitor with Til: a Swivel base 


$1695.00 


SYSTEM F 

(Pffl SDACP1D6) 


Base System w/1 [Mb Hard Disk and RGB Color 
Monitor with Tilt 4 Swivel base 


$1985.00 



ADVANCED XT ACCESSORIES 

6 Slot Expansion Chassis 

(IBM or IBM Compatible). . .$399.00 
LCO Display (00x25) for use with 

Advanced XT LCD Port Z99.00 

Monochrome Hi-res text card . . . 69.95 
Monochrome IBM style Monitor 99.95 
256K Upgrade (Uninstalled).... 59.95 



PC DOS 2.1 $65.00 

GW Basic 75.00 

PC Works 1 .15 (Touchstone) 
Regualr $195 65.00 

Archive Tape B.U. (em. 10Mb). 995.00 

Maintenance Manual 50.00 

Technical Reference Manual — 50.00 



SPECIAL SYSTEM w/Prinier 

1. System E with Diablo 

620 Serial Printer J1M5.0D 

2. System F with Diablo 

620 Serial Printer 2285.00 

3. Canon LBP-8A1 IBM compatible 
laser printer. Purchase tor a low 
price o) $2835.00 and we will give 
you System A FREE! 



DIABLO 620 DAISYWHEEL PRINTER 




The Finest Letter Quality 
Printer at a Spectacular Price. 
We have sold 1000's. You can 

have a spare at this price. 

620 Serial List 1495 ACP $395.00 

620 API List 1695 ACP 495.00 

620 036 List 1695 ACP 550.00 

F-21 Sheet Feeder. List 895 ACP 249.00 

620 Tractor List 395 ACP 99.00 

Cable ACP 29.00 

Serial to Par. 64K Buffer. . ACP 125.00 



10 Mb $399.00 

Shugart SA712 w/Controfler & Cables. 
Ready for Installation In IBM" PC and 
Compatibles. (1 Year Warranty) 

Shugart SA712 10Mb HD$229.00 
Seagate ST225 20Mb HD 41 9.00 



PC UPGRADE SPECIAL 

SET OF (9) 64K RAMS 



*4»5 



«0 SET OF (9) 256K RAMS 
$5.95 4128 PIGGYBACK RAM 



1200 Baud Hayes™ Camp. Modem 
Short Card by U.S. Robotics with 
Telpac I Software. 

List $499 ACP $179.00 
Buy (6) $159.00 



1 0Mb Tape Back-up 

Archive, #1 in 
tape back-up 
technology. 

High speed 
10Mb back-up 
for only 




$995.00 



External Box w/Power Supply 
Great for adding Hard Disk to your PC. 
Same as photo $179.00 
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DELUXE JOYSTICK 

$11.95 

Compatible w/Atari 
2600, 400. 800. VIC-20/ 
64 and Apple. Apple re- 
quires optional cable 
adaptor. Add $2.95 

APPLE DISK DRIVE 

$115.00 

1 High quality V4 high 



drive for Apple II, II + . 
lie or lie. Apple lie re- 
quires optional cable 
adaptor. Add $10.00 
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Cnler 



P.O 



Box 



7535 



Irvine 



CXSI7D! 
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THE MOST /'()/'( r LAR PRODUCTS IN El 'ROPE <<• ASIA A RE COM ISC, SO I i '.'50 HOT HEMS 
TOR VOIR SELECTION. SEND $1.00 FOR MARK V CATALOG, REFUND UPON ORDER 



TY-23B COLOR LIGHT CONTROLLER 




As a ra-suli d1 ihe advanced technology., this unit can control 
various colorful Itght bulbs, the visual e,f*ct of which is rnosl 
suitable in places like party, disco* electronic ganw conlre and 
also in lightings for advertisement- Total output power is 
3000W <1000W'Ch.) which means that It can control 30 pieces 
of 10CW or GOG pieces of 5W color light which is enough lor 
moft usages 

KM , i -.. 165.00 

A». with tfrtlad S75.00 



TR-100 0-15V2A REGULATED DC POWER SUPPLY 



ED 



* Output voUega is adjustable from '..TV.' DC, two current 
limit range ire available for selection-. 2MmA or 2A. 

* An elaborated protection system is specie I ly designed, a 
'BB' sound end a sparkle light will appear when th ft output Is 
overloaded, 

* High stability and re-liable resulting From emptoying high 
quality voltage regulate IC. 

* Possessing king size meter makes <iic reading of vollageand 
current more clearly and accuracy. 

A raiir.ee! case, meter and all accessory are en-closed tor both 
kit and assembly form. Most suitable lor factory,, prOfeS' 
■sional or even amateur, 

Kit S59.50 

As», with tested ttO.50 

************************** 
TA-2400A ELECTRONIC ECHO AND 
REVERBERATION AMPLIFIER 

■^ REMIX your record yourself > 



This unit combines the most advanced computer V.LS.I. 

tech niqu a with high quail r y Japan made compone n i. . or. it has 

the following FEATURES: 

It can generate various reflection and reverberation effect such 

as that in valley and music hall. It has a 3 section effect control 

which includes reverberation control, delay contfol and depth 

control. Special effect can be make in your record tapes by 

using this model. All kinds of infield sound effect can be 

obtained by skilful use of this control. It has LED display to 

show reflection and reverberation. 

Ass, with tested '. £39.85 

TA-2500 HIGH QUALITY MULTIPURPOSE 
PREAMPLIFIER 



TA-1500 100W -r- 100W NEW CLASS A' 0C 
STEREO PRE-MAtN AMPLIFIER 





This specially designed pre-ampliher includes a professional 
GflAPH EQUALIZER TONE control system and has a gain to 
1 2d B . Fr eq ueney response extends from 5Hr to ZOKHr, so even 
in bed listening condition it can improve welt. It can accept 
input Irotn variouoos magnetic cartridge, record deck and 
tuner* Its output can be connected to ell kinds of power 
amplifier 1 ! The following combinations are good examples. 
Assembled with tested . I ,.;.". (90.00 



TY-35 FM 
WIRELESS 
MICROPHONE 



* Transmitting frequency ranges from ESMHi to tOflMHz 
[variable), 

■ Condenser microphone input makes very high sensitivity, 

■ Suitable for communication, remote monitoring and 
demonstration. 

* Only need a little externa! component, it con be used as a 
remote telephone monitor without power supply. 

* Deluxe ptgsticcasa is included, 

KH «7.B8 




Features: 

1. Preamp employs three LOW N0l$E Op-Amp. as REAA 
equalizer and 2000 Hat amplifier and tone control U has very 
good transient response and low noise. It is easy to build up, 

2. Power Amp, employs our powerful audio transistors and 
an advanced dynamic boss class J A J circuit. The dissipation is 
extremely low and Ihis make (he output stage to minimize the 
switching diEErortion. It can reproduce high level bass 
faithfully, 

3. A specially designed delay system is included and the 
functions contains; iaf three seconds delay. 4b) output short 
circuit protection, ici DC output protection. It elsoequips with 
LED indicator of double display. 

4. It Includes with microphone mixer, so you can sing with 
those famous singer together. It can also be used as Public 
Address Am ptifier. 

m , «7.ou 



TY-41 MKIII INFRARED REMOTE CONTROL UNIT 



H 




* This third generation infrared remote control unit employs 
the niosi advanced decode IC so it will not be effected by 
common light and electric spark, therefore it is very relia- 
ble. 

* It uses modem infrared transmitting and receiving compo- 
nent so no antenna is required. The control range is. up to 10 
meter {30 feotL 

* It has two mode of operation: "Continuous" and "on oM" 
suitable for controlling various kinds of electrical equipment 
whose power consumption Is within 50GW. It can also be 
used as a burglar el arm. 

' The power supply is DC BM2V, It is simple In construction 

and easy to guide and align. 
' A Deluxe remote control unit box is free of charge. 

Kit „ * $25 00 

Assembled with tested , £30 00 



MULTIFUNCTIONAL 
LED D.P.M. 



6 different kinds of usages with only one meter, high accuracy 

[±0.1%> lit digiO, high input impedance, high anti'vibrating 

ability, the display reset to Jero automatically when the input is 

QV, and employe lOoPPIWC temperature compensating 7ener 

diode which improves the accuracy and stationary of the 

meter. 

ME ASU RE M ENT RAN G E : 

DC. VOLTAGE: IroV-IOOOV 

A.C. VOLTAGE: ImV-lGOOV 

DIGITAL THERMOMETER: U=C- »QD"C 

D-C CURRENT: luA-2A 

CAPACITOR METER: IpF-iuF 

FREQUENCY COUNTER: 10Hi-20KHi 

DIMENSION: 3^4" x U/a" x 4 Vie" 

Kit - *2923 

Assembled with tested 05.00 





TA^820A 

60W + GGW OCL DC 
PRE-MAIN STEREO 

AMPLIFIER 



3 separate sections tone control ensure more smooth and 
precise tone control. 

Fully sym metrical DC amplifier makes low noi se cha rattan &- 
tic. New designed U-pit heat sin* ensure stable output. 
Specially designed delay system protects the loudspeakers 
against damage. 

It has e wide dynamic range and can reproduce any input 
signal faithfully. 
Ut $43.00 




TY-14 ELECTRONIC SHOCK 



* U is very interesting to use it to amuse your friend, since it 
looks like a box ol cirgarette you will never miss. 

' Mean beused torelaK the muscles without doing enyherm. 

* It is simple inconsfructian and easy to build, 
" Deluxe plastic case is inculded 

Krt , , (3.00 



TALKING CLOCK 



NEW FOR 86' 




1 Talk : pu&h bullgn lor voice annDLmumE.nl □' lime 

7, Read out: ivraivs hours sysloiri. diiplav far hour., minute, ucend iby colon 

Hrnh I. AM & PM. lejtcepi 8M31 . 
1. Dis plav : I It m dtlplAy mudts r>1 limc r jUr m I imc & da-Ms. [#W*fH 6503). 
4 Alarm- on 'oil twitch wilti thinv VPConif yoke sl«nm. 
b. Snoatu : rem^ndar voice alurm at ihirty cacarvdi efter * minuit i of l.r ii voice 

alarm 

B ■.'■-■!■. i r.-.e two r Vfl ot virt output, 

7. La- ijli v:\ <: available fngin.ii Marvdann 

P4trolB501 U0.0O 

MYn»h tM3 HS.M NOT A WTl 



LCD THERMOMETER CLOCK 




Features: 

0,34" DlQlTAt, the rmomaiar with Hi& Low temperature alerm 

(unction and 12 hours clock combinal ion. 

Measuring range: 0"F to H60*F or -Z0*C to +70*C. 

Resolution reading: rl.S'F, 

Dimension: 3.2" K 0.B6" X 2.08". 

T-l wilh In/Out Door sensor $20.00 

T-2 with Fahrenheit /Celsius measuring . StB.OO NOT A KIT! 

YAMATO 4001 V/2 DIGITAL MUlTIMFTEfl 




The YAMATO *00l is a 3 1/5 DIGIT COMPACT DIGITAL 
MULTIMETER, it employs FE type LCD, with large figures, Us 
ADVANTAGES: High accuracy in measuring. High impedance 
assures min. measuring error, One rotary switch allows fast & 
convenient operation. 26 measurement range enable wider 
application. Over-input indication Si low battery tife appears on 
display- LSI-circuit use provides high reliability and durability. 
Measurement possible even under strong magnetic field. 
Mot a KIT, assembled with tested $23.80 



150MC UNIVERSAL DIGITAL FREQUENCY 
COUNTER SM-100 




SM-100 is an accurate, easy-operated digital Irequency 
counter. Few pieces. of advanced, high technical LSI integrated 
circuit are used, thus, circuit structure is reliable. SM-100 can 
give you uploSdigltS Of resolution for a wide frequency range 
of 10Hz to 150MHz. Besides, a memorize system is available, 
the last input digits can be held on the paneL aa compere to the 
other or even observation. 
Input sensitivity: KHz range ICHi - ioMHz SOmVrms 

MHz range 1 MHj - 160MHz 40mVrms 
Response time: 0.2 :.■:•.:.. 
Hold: Hold the last Input signal 

Power supply: DC6V flattery or DCQV 250HA Adaptor 
Assembled with Tested S99.00 



TERMS: 

Mm enter $1 0.00 

Ciurge card orttr: $20.00 



AH merchandises are siiyect to pr-w sate. 

Shipping & Handling- Inside L A. 5°o of total 



NO C 0. D. I Cashier's check, phone orders accept, order. (Min 1 .501 Outside L A 1 OH of WW 



Calif Res Add 6.5°, Sales To. 

Prices are sufcjeel to change without notice. 



order, (Min 2.50) . Outside U.S A. 20% of total 

order, (Min 5.00) . 

Shipped by UPS 



MARK V ELECTRONICS INC. 

- * —J I I Alhambra,CA91801 

Information (818) 282-1130 
mom r-ni to.oo to Sioo Orders, (81 8) 282- 1 1 96 

SATURUAVS 9 00 TO 12 00 P O Bu« )4JI ALHAMBRA. CA 91802 




TELEX J71B914 MARKS 
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SPARTAN Electronic- Inc. 

tin- ('iiiiiiiiiiiikiiiiiiii mill Kleclninic Source 

(516) 499-9500 

6094 Jericho Tpke. 
Commack, N.Y, 11725 



GENERAL INSTRUMENT lcc-sb 

58 Channel Remote Controller 



• On/o(1 fine tune 

• Wireless 

• Installs in minutes 



$79.95 





S395.95 



HAYES Smartmadem 1200 



• Full or Hall Duplex 

• 300 BPS or up to Km BPS 
operation 

• Auto Answer ami Aulo Dial 

• Connects directly 10 tele- 
phone lines 



CARROL TOUCH 232LT Line Tester 

• 24 line accessibility 

• True Tri-slate monitoring 

• Dual color Led's (red, greenl 

• No battery required £1*vQ QR 

• Com plete Accessories : * l,ra ' Sl1 
Durable case, reference card. 2 "Y" lumper cables, 6 
straight jumper cables, 10' male to female RS232C exten- 
sion cable, and an operator's manual 




NEW 12" DIAGONAL MONITOR 

• Monochrome display Green 

• Composite video to? QS 

• BO characiere a 25 lines * 3t ■ "^ 

• 700 line resolulion at center Amber 

• Non-glare CRT S97.95 





S125.00 



PHILIPS REMOTE 
CABLE CONVERTER 



« Micro compute, lechnlogy • QujrU eoiiroiicd ICs toe* m picture & 
prevent drill • 60 channel selection ■ Programmable time en & 
oil * 24 hou r LED digrtaktuct • favonite channel memory & ricai! pr^s 
scan • Wjreliss hand held 'Vifni-ttir iransmitier system • Automata 
rifie tune * Atfiptable lo any oranc Kievuion • One year Air uily jer- 
vke 



RS232 TRANSMISSION LINE TESTER 

Features; "Male to Female connector tor 
easy insertion into P.S232 Line 'Test 7 
Lines (TO, BD. RTS, CIS. OSR, CO. DTR] 
using LED's lo indicate status of each 
■Directly powered by RS232 Line no AC 
power needed 




$19.95 



WELLER Temperature Controlled 
Soldering Station 

• Control Ranges 600 F, 700 f, 
800F 

• Change temperature by 
simply changing the heat 
sensing tip 

• Safe lor IC Soldering 

• Storage Tray for extra tips and lip 
cleaning sponge with receptacle 

• Comes with w screwdriver tip 700 F. 

• 3 wire 4. 5' long cord 




S99.95 



SGL WABER DATACARD 
Spike & Noise Suppressor 




$39.95 



PROTECT YOUR COM- 
PUTER WITH DATACARD 



Dalagarrj DG115S provides a 
single-stage spike lilter and a 
single-stage noise filter to 
ptotect against moderate and 
catastrophic spikes and 
virtually all unwanted noise 
inlereference coming through 
the wall outlet 



Dealers Welcome 

We accept MC Visa Amei CODlw S10 deposit) 
Stvpp nij charge 



Volume Discounts 
Call 

Prices subiect to 
change wnthoul notice 
COD $2 00 Extra 



to 75 00 S2 50 

Prues subiect to «iooio 5oo 00 stioo 

Change wrthoul notice 501 00 to 750 00 SB 50 
COD S2 00 Exlra 7510010100000 Si? 00 

(516) 499-9500 siore Hours: Mon-Fri 9-E 
TELEX: 551427 SPARTAN Sat 9:30-5 
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JDR Microdevices 126 

Jameco 128.129 

James Walter Satellite Rei 43 

Jensen Toots. 42 

Kepro Circuit Systems 94 

Keystone Electronics. 1 19 

Kruegcr Technology . , 117 

MCM Electronics 133 

MFJ 118 

Mark V. Electronics 135 

McGraw-Hill General Books 14 12 

Micro-Mart 114 
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Mouscr 36 

NRI 8 

NTS 18 

New-Tone Electronics 35 

Omnilron 32 

Pacific Cable 115 

Pana Vise 43 

Prof. Diving School of N.Y. 86 

RAG Electronics 5 

RAG Electronics 82-83 

Radio Shack 120 

Ramsey ,13] 

Regency 44 

Rhoades 85 

Saratoga Electronics 130 

Sintcc ......... .U 

Spartan Electronics 136 

Tektronix CV2 

Trio-Kenwood ] 03 

U.S. Instrument Rentals 37 

VIP Electronics 43 

W.S. Jenks 38 

Wm B.Allen ||6 



Gernsback Publications, Inc. 
200 Park Ave. South 
New York, NY 10003 
(212) 777-6400 
Chairman of the Board: 
M. Harvey Gernsback 
President: Larry Stedder 
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larry Sleekier 
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Arline Fishman 
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Shell! Weinman 
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Stanley Levitan 
Radio-El ectronics 
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New York, NY 10003 
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Ml D WEST/Tex as/A rka nsas/Okl a. 
Ralph Bergen 
Radio- Electronics 

S40 Frontage Road— Suite 339 
Northfield, IL 60093 
312^446-1444 

PACIFIC COAST/ Mountain States 

Marvin Green 

Radio- Electronics 

15335 Morrison SI.— Suite 227 

Sherman Oaks, CA 91403 

818-986-2001 



Electricity and water donl mix. Ai 
least not it i our I leavy I )uty Digital 
MulliiiictiTs. Because these < fops 
Proof instruments arc protected 
by g system of seals l<i ensure 
contamination-free dependability 



in even II le cruuuiosl couuilious. 
( Jlher abuse-proof features 

include the best mechanical pro- 
tection ever buill into a precision 
Digital Multimeter In fact every 
one of our ( tops Proof multi- 
meters will survive a drop from 
ten feel onto a concrete surface! 



All I he Heavy Duty series 
meters measure up to loud volts 
AC and 1500 volts DC, with lull 



maximum voltages even on the 
lowesl mnge settings. I Jverload 
circuitry also provides transient 
protection toGKVon all voltage 
ranges and up to fiOO volts on a 
resistance ranges. 

We also invented a unique, 
long-life rotary switch for our 
Digital Multimeters. Viu cm acl 
ally feel the difference just by 



a lull line ul Heavy Dutv DMMs 
that offer a V ■ digit readout. 
0,05% VIM' accuracy, a 10 amp 
current range, a 2000-hour IxUlery 
life, diode lest, true RMS and tem 
perature measurement. All this and 
a iiu-(|iii-slious, onr-yeai warranty. 

Vou'llwanl to try one out, 
of course, so drop into 
your nearest elec- 
tronics distributor 
and drop one. 



Our lips are sealed. 
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CIRCLE 98 ON FREE I H FORM ATI ON CARD 




Model DCM-602 

$6995 



3V2 Digit Capacitance Meter 

8 ranges with full scale values to 2000' uF 
FEATURES • Broad tesl range - 1 pF to 
2000 uF • LSI circuit provides high 
reliability and durability • Lower power 
consumption • Crystal time base 

• Protected from charged capacitors 

• Frequency range - 800 Hz to 8 Hz 



Model DVM-634 

$4375 

7 functions, 32 ranges. 
Transistor measurement 
included. 



Model DVM-638 
$7995 



1 1 functions, 38 ranges. 
Includes logic level detector, 
audible visual continuity, 
capacitance and conductance 
measurement 



Model DVM-636 

$6275 



8 functions, 37 ranges. 
Capacitance measurement 

included. 



3V2 Digit Multimeters 

FEATURES • DC Voltage 100 uV - 1000 V . AC Voltage 100 uV - 750 V • AC/DC Current 
200 uA - 10 Amps • Resistance 20 Megohms • Capacitance (DVM 636/638) 1 pF - 20 uF 
• Overload Protection • Auto-decimal LCD readout • Polarity indication • 3000 hour 
battery life with 9V transistor battery • Low battery indication 



ASK FOR FREE CATALOG. 

Money orders, checks accepted. C.O.D.'s require 25% deposit. 

Fordham 

260 Motor Parkway, Hauppauge, NY 1 1 788 
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Toll Free 

800-645-9518 

In NY State 800-832-1446 



Service & Shipping Charge Schedule 


Continental U.S.A. 




FOR ORDERS 


ADD 


S25-5100 


S4 50 


S10I-S250 


56 00 


S25 1-500 


S8.00 


$501 -750 


S105O 


S7S1-1.000 


S 12.50 


S1.001-150O 


Si 6.50 


St. 50 1-2000 


s 2 0.00 


S2.001 and Up 


S2500 



